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APPENDIX B - UNPERMITTED BY-PASSES
Town Branch WWTP { KY 0021491
NUMBER]  YEAR Date Time - Duration | Location
: . Hours S
i 1 2000 201712000 7:00 PM -9:0C PM 2.50 See Note
2 2001 312412001 7:30 AM - 8:30 AM 1.00 See Note
. 3 7/25/2001 | 10:00 PM - 11:45 PM 1.75 See Note
4 2002 51712002 3:20 AM - 4:20 AM 1.00 See Note
5 5/7/2002 §:25 AM - 9:15 AM 0.83 See Note
6 6/27/2002 | 8:00 PM - 10:20 PM 2.33 See Note-
7 B/5/2002 110 PM - 230 PM 1.33 See Note
8 10/11/2002 § 230 PM - 7:35 PM 5.08 See Note
9 1110/2002 | 8:05 PM 12:00 AM\ 3.0 See Note
10 11/11/2002 | 412:00 AM - 5:.00 AM 5.00 See Note
11 2003 2i26/2003 11:30 PM - 1:50 AM 2.33 See Note
12 9/22/2003 1:30 PM - 4:00 PM 2.50 See Note
13 12/15/2003 | 11,30 PM - 1:00 AM 1.50 See Nole
14 2004 1/18/2004 250 PM-3:50 PM 1.00 See Note
15 ' 5/18/2004 | 11:40 AM - 12:45 PM 1.08 See Note
16 6/7/2004 645 PM-830PM | 175 See Note
47 9/19/2004 | 11:.00 AM - 8:30 PM. 9.50 See Note
18 10M9/2004 | 11:00 AM - 7:00 PFM 8.00 See Note:
L 1113/2004 § 1:.00 PM - 400 PM 3.00 See Note
20 2005 3/31/2005 | 8:45PM - 12:00 AM 325 See Note.
21 B/6/2005 6:00 PM - 7:00 PM 1.00 See Nole
22 - 6712008 7:45 PM - 8:55 PM - 1.18 See Note
23 6/14/2005 3:45 PM - 5:45 PM 2.00 See Note
© 24 2006 1/24/2006 | 10:00 AM - 1:45 PM 3.75 See Note
25 2/15/2006 2:30 PM - 3:30 PM 1.00 See Note
26 6/1/2006 4:30 AM - 9:15 AM 4,75 See Note .
27 12112008 7:55 PM - 8:55 PM 1.00- | See Note
28 2007 3/19/2007 7:45 PM- 8:05 PM 0.30 See Note
. 29 8/16/2007 6:05PM-6:50PM ] 0.76 See Note
30 8/31/2007 [ 7:30 PM=-12:15 AM 4.75 See Note
31 11/18/2007 | 10:00 AM - 11:05 AM 1.08 See Note
32 2008 1/30/2008 12:00 AM - 6:00 AM 6.00 See Note
TOTAL 86.18

Note: All by-passes for Town Branch WWTP occurred at the Primary Effluent pump station.
By-passes did not receive secondary treatment or final clarification, but did receive chlonnahon.
de-chlorination and rearation before ieaving the treatment plant.
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APPENDIX C — EXCEEDANCES AT LFUCG WWTPs

TOWN BRANCH WWTP
KPDES #0021491
Period Violation
September 1, 2002 » Min. dissolved oxygen - one day
April 23 — 29, 2002 _ Toxicity - 15 days
January 6 -13, 2004 Toxicity - 7 days
WEST HICKMAN WWTP
KPDES #0021504
Period Violation
August 19, 20, 25, 26, 30, 31, 2006 Max. daily imit — POy
Aupgust 2006 Max. monthly avg. — POy
September 2-9, 12-17, 2006 ' Max. daily limit — POy

September 2006 Max. monthly avg. — POy
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SWQMP AND APPENDICES
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MS4 PERFORMANCE STANDARDS
APPENDIX E

The following Measurable Goals from Lexington-Fayette Urban County
Government’s (LFUCG) Storm Water Quality Management Program (SWQMP) shall
constitute Performance Standards for purposes of the Consent Decree. For ease of
reference, the Performance Standards are numbered the same as théy are numbered as
Measurable Goals in the SWQMP. '

LFUCG’s rencwed KPDES Permit for its Municipal Separate Storm Sewer
System (MS4) will apply to its MS4 throughout Fayette County due to LFUCG’s status
as a merged urban-county government. However, not all the SWQMP components apply
in rural areas of Fayette County. The Performance Standards in the following programs
currently do not apply outside “Urban Areas” as defined in the SWQMP: Illicit -
Discharge Detection and Elimination (except as associated with the industrial facilities
program); Pollution Prevention in Residential and Commercial Areas; and Pollution
Prevention for Municipal Operations. Definitions set forth in the SWQMP shall apply to
terms used in the Performance Standards set forth below.

Iilicit Dischargc Detection and Elimination (IDDE) Performance Standards

1. Complete review and update of current Major Outfall mapping and inventory by
-~ January 31, 2010.

2. Develop schedule and then field verify current Major Outfall mapping and mventory
by January 31, 2010.

5. Imspect the drainage system for illicit discharges by the end of the renewed MS4
"~ KPDES Permit cycle, beginning with high priority storm sewersheds.

6. Complete and commence implementation by January 31, 2009, of procedures for
" conducting inspections and investigations when monitoring data, reported incidents,
or other information indicate the likely existence of an illicit discharge.

7. Commencing in calendar year 2008, conduct dry weather screening at no less than
125 locations every year, which may include Major Outfalls and other screening
points selected by LFUCG.

8. Commencing in calendar year 2008, conduct dry weather screening of identified
Major Qutfalls once every two years.

10. Develop database to track the IDDE program by January 31, 2009.

23, Commencing in calendar year 2008, conduct one training session regarding illicit
discharge detection and elimination per year for employees carrying out LFUCG’s
illicit discharge detection and elimination program.



27. By January 31, 2009, develop and commence implementation of a protocol for
elimination of confirmed illicit discharges.

Construction Site Storm Water Runoff Control (CS) Performance Standards

5. By January 31, 2009, review construction site inspection and enforcement procedures

- and the existing inspection checklist and develop and commence implementation of
revised procedures and checklist. Revised enforcement procedures shall provide for

- use of escalating enforcement remedies. Such procedures shall serve as a guide in-
-LFUCG’s enforcement program but shall not limit LFUCG’s enforcement discretion
in particular cases.

6. Commencing with the first full calendar month after eniry of the Consent Decree,
' conduct monthly inspections of at least 90% of Active Construction Sites with
reasonable potential to discharge to the MS4.

8. By January 31, 2009, develop a database to track Active Construction Sites,
inspections, and enforcement actions.

13. Conduct one training session regarding construction site storm water runoff control
per year for employees carrying out LFUCG’s construction site storm water runoff
control program. After July 1, 2008, only inspections carried out by employees who
have received such training will count as inspections meeting the requirements of
Performance Standard CS - 6.

15. By January 31, 2009, develop and commence implementation of procedures for
summary review of construction site erosion control plans to assess whether plans
reasonably include measures that address potential water quality impacts from
construction prior to authorization of land disturbance. ‘

. PoHution Preirention in Residential and Commercial Areas (PPRC) Performance

Standards

2. By January 31, 2010, review and update, as appropriate, with the goal of improving
water quality in stormwater discharges from new development and redevelopment,
engineering design standards, applicable sections of the Subdivision Regulations, and
the procedures for reviewing development plans for compliance with stormwater
management requirements, and reevaluate every three years thereafter. Consistent

- with the goal of improving water quality, in conducting the review and update, and
successive reevaluations, LFUCG shall also have a goal of identifying and removing
any legal impediments to, and facilitating the use of, “green infrastructure”
alternatives to managing post-construction storm water, such as infiltration, reuse,
and evapotranspiration. '

6. By January 31, 2009, develop and propose an ordinance to the UCC that would
require proper maintenance, cleaning; and repair of privately-owned stormwater
control structures which were required under approved plans or ordinances.



By January 31, 2009, develop and commence implementation of a program to
maintain publicly-owned or operated stormwater controls. Such program shall
address publicly owned or operated retention ponds, detention basins, stormceptors,
catch basins, culvert inlets, and open channels. Such program shall provide for
inspections in accordance with the inspection frequency outlined in Exhibit 1 —
Inspection Frequency for Stormwater Controls  Such program shall further provide

~ for the scheduling and implementation of cleaning, maintenance, and repairs

10.
11.

14,

15,

16.

17.

28.

determined to be necessary during inspections.

Commencing in calendar year 2009, annually update the inventory and map of post-
construction stormwater controls, including retention ponds, detention basins, and
Storm Water Quality Treatment Facilities.

Develop an inventory and a map of publicly-owned storm sewer pipes 18” and larger
by the end of the renewed MS4 KPDES Permit cycle. After this initial effort, the
inventory and map will be updated annually.

Commencing with the first full calendar month after entry of the Consent Decree,
ensure the inspection of at least 90% of the publicly and privately owned detention
basins with reasonable potential to discharge pollutants to the MS4 at least two times
a year.

Commencing with the first full calendar month after entry of the Consent Decree,
ensure the inspection of at least 90% of the publicly and privately owned retention
ponds with reasonable potential to discharge pollutants to the MS4 at least once a
month,

Commencing with the first full calendar month after entry of the Consent Decree,
ensure the inspection of at least 90% of the culverts in Appendix LL of the SWQMP
for clogging and excessive buildup of sediment at least once a month and within three
days of a rainfall of 1 inch or more in a calendar day.

By January 31, 2009, based upon results of inspections, prepare a prioritized schedule
for and perform necessary repairs, cleaning, and maintenance for those structures in
Exhibit 1T — Inspection Frequency for Stormwater Controls for which LFUCG 1is
responsible. : '

By January 31, 2010, develop and commence implementation of a program to require
private owners of stormwater controls to conduct necessary maintenance, cleaning
and repairs of such controls. Such program shall address privately owned retention
ponds, detention basins, and other Storm Water Quality Treatment Facilities.

Pollution Prevention for Municipal Operations (PPMO) Performance Standards

12.

Develop an inspection schedule for known stormwater quality. controls at LFUCG
Facilities by January 31, 2009, and commence implementation of the inspection
schedule by January 31, 2010.



14. Inspect known stormwater quality controls at LFUCG Facilities once during the

renewed MS4 KPDES Permit cycle or at the frequency specified in the inspection
schedule. Schedule and perform any necessary maintenance, cleaning or repairs
based on resuits of inspections.

Industrial Facility and Municipal Waste Facility Stormwater Pollution Prevention

Program (IN) Performance Standards

1.

10.
L

12.

13.
14.

16.

Update the inventory of Industrial Facilities with reasonable potential to discharge
pollutants to the MS4 on an annual basi§ commencing January 31, 2009.

By January 31, 2009, develop a database to track relevant information, including
enforcement and corrective action, regarding Industrial Facilities and High-Risk
Commercial Facilities.

Compile an inventory of High-Risk Commercial Facilities by July 1, 2008. Update
this inventory annually commencing in calendar year 2009.

By July 1, 2009, develop and propose an ordinance to the UCC that would require

regulated Industrial Facilities and locally identified High-Risk Commercial Facilities

to develop and implement Stormwater Pollution Prevention Plans (“SWPPPS“) even
if they are not otherwise required to have a SWPPP.

By July 1, 2008, develop SWPPPs for any Municipal Waste Fa0111ty that does not
currently have one.

Inspect- 90% of the Industrial Facilities with reasonable potential to discharge
pollutants to the MS4 once every two years, commencing in calendar year 2009.

Inspect 20% of the High-Risk Commercial Facilities with reasonable potential to
discharge pollutants to the MS4 each year, commencing in calendar year 2009.

By July 1, 2009, develop and propose an ordinance to the UCC that authonzes
LFUCG to require Industrial Facilities and High-Risk Commercial Facilities with the
potential to discharge pollutants in substantial amounts to the MS4 to develop and

_implement a stormwater monitoring program that includes providing the monitoring

results to LFUCG.

Commencing in calendar year 2008, conduct wet weather outfall monitoring once per
year at Municipal Waste Facilities.

Commencing in calendar year 2009, conduct dry weather screening at 90% of Large
Industrial Outfalls of Industrial Facilities on the Inventory once every two years.

Upon reissuance of the renewed MS4 KPDES Permit, conduct representative outfaill
dry weather screening once per permit cycle.



27. By July 1, 2009, develop and commence implementation of an Industrial and High-
Risk Commercial Facility enforcement protocol for detecting and enforcing against
violations of storm water management requirements applicable to Industrial and
High-Risk Commercial Facilities. The enforcement protocol shall provide for use of
escalating enforcement remedies. Such protocol shall serve as a guide in LFUCG’s
enforcement program but shall not limit LFUCG’s enforcement discretion in
particular cases.

Water 0ualitv Monitoring (MON) Performance Standards

11. Complete calculations of seasonal pollutant loadings and event mean concentration
estimates according to the following: Town Branch and Wolf Run in calendar year
2008, South Elkhorn in calendar yvear 2009, Cane Run and North Elkhorn in calendar
year 2010, West Hickman in calendar year 2011, and East Hickman in calendar year
2012.

_7 Reporting and Record Keeping (RR) Performance Standards 3.

3. Complete the Annual Report each year m accordance with the schedule in the
applicable KPDES Permit.



Exhibit 1

Inspection Frequency for Stormwater Controls

Stormwater Control

Inspection Frequency

Retention Ponds on public
and private property
{Appendix M}, including
those in Expansion Area 2

Detention Basins on public
and private property
(Appendix M), including
those in Expansion Area 2

Stormcepiors on Citation
Boulevard

Low Priority catch basins,
culvert inlets, and open
channels on public
property

Medium Priority catch
hasins, culvert inlets, and
open channels on public
property

High Priority catch basins,
culvert inlets, and open
channels on public
property (see Appendix LL
for current list of culverts)

Stormwater quality
treatment facilities on
public and private property

As-Needed | Annually Semi- Monthly After each
(Complaint Annually rainfall greater
Based) than 1 inch in
a calendar day
X
X
X
X
X
X X
X

‘Notes:

1. LFUCG will conduct an initial inspection of publicly (LFUCG) owned catch basins, culvert

inlets, and open channels in the Urban Areas during the first permit cycle. The definitions
for low, medium, and high priority are given below: .
s High Priority — Areas that consistently generate a farge volume of trash and/ or

debris.

e Medium Priority — Areas that consistently generate a moderate volume of trash and/

or debris.

» Low Priority — Areas that genefate a low volume of trash and/ or debris. -

2._ Catch basins include curb inlets and surface inlets.
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APPENDIX G

North Elkhorn Force Main Diversion Project

Construct new pump station with four (4) pumps for a rated capacity of
approximately 13,200 gpm (230 % increase in capacity).

_ Install approximately 7 miles of 30-36-inch force main, 2.7 miles of the project is
along an interstate right of way with another 1.4 miles in city streets. The project
requires ten (10) bores including four (4) involving railroads.

‘South Elkhorn Pump Station & Force Main Upgrade

Construct new wet well approximately 35 feet deep in solid rock; install five (5)
pumps for a rated capacity of approximately 15,000 gpm (97 % increase in
capacity).

Install approximately seven (7) miles of 36-inch force main across South Elkhorn
Creek, along a US highway and through farmland consisting of six (6) easements
located in an adjoining county. The project requires three bores including one
railroad crossing.

. Deep Springs Pump Station Upgrade

Complete detailed design and construct a capacity driven upgrade to the pump

station and force main. Secure all required pipeline right-of-ways. Design is

expected to include an increase in firm pumping capacity, expansion of wet well

capacity and back-up power / pumping capability. Ultimately, the upgraded pump
-station will discharge into the improved North Elkhorn force main.

Proposed Milestones
»  April 1, 2009 — award design contract
» April 1, 2010 — award construction contract
» June 30, 2012 — complete construction
Dixie Pump Station Upgrade
- Complete detailed design and construct a capacity driven upgrade to the pump

station and force main. Secure all required pipeline right-of-ways. Design is
expected to include an increase in firm pumping capacity, expansion of wet well




capacity and back-up power / pumping capability. Ultimately, the upgraded pump
station will discharge into the improved North Elkhom force main.

Proposed Milestones

> April 1, 2009 -- award design contract
» April 1, 2010 — award construction contract
» June 30, 2012 — complete construction

2546688 _1.doc
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CHAPTER 1. INTRODUCTION

L1 Purpose of this Guide

This guide identifies some of the criteria used by EPA to evaluate a collection system’s management,
operation, and maintenance (CMOM) program activities. The guide is intended for use by EPA and state
inspectors as well as the regulated community - owners or operators of sewer systems collecting
domestic sewage as well as consultants or other third-party ¢valuators or compliance assistance
providers. Collection system owners or operators can review their own systems by following the
checklist in Chapter 3 to reduce the occurrence of sewer overflows and improve or maintain compiiance.
The guidance herein may also be taken a step further. If a federal or state reviewer observes a practice
that does not effectively meet the elements of a CMOM program, he or she may make recommendations
to educate the operator, inspector, case developer, or those involved in a settlement agreement.
Additionally, having key board members (policy makers) read this guide will also allow them 10 better
understand the benefits of investing in good CMOM programs.

The guide is applicable to small, medium, and large systems; both publicly and privately owned
systems; and both regional and satellite collection systems. Regardless of size, each owner or operator
will have an organization and practices unigue to its collection system. While these specific
characteristics will vary among systems, the CMOM concepts and best management practices are likely
to apply to all types of systems. Where appropriate, this document provides guidance on the differences.

This document does not, however, substitute for the CWA or EPA’s regulations, nor is it a regulation
itself. Thus, the document does not and cannot impose legally binding requirements upon these
circumstances. EPA and state decision-makers retain the discretion to adopt approaches on a case-by-
case basis that differ from this guidance where appropriate. EPA may change this guidance in the future.

Individuals reviewing a collection system are strongly encouraged to read the guidance portion of this
document prior to conducting a review, Reviewers should use the checklist in Chapter 3 ag the primary
tool for questions during the paperwork and/or onsite review of the collection system.

While some sections or topics may not appear to relate directly to cnvxronmental performance, taken as
a whole, they provide an indication of how well the utility is run.

1.2 Terminology

To provide a more user-friendly guidance and for clarification, the terminology for several terms has
been modified. The following paragraphs list these terms and reasoning for the modifications.

Frequently, the term “COLLECTION SYSTEM OWNER OR OPERATOR?, abbreviated as “OWNER
OR OPERATOR,” is used in this guide and refers to the entities responsible for the administration and
oversight of the sewer system and its associated staff (in either a municipal or industrial context);
capacity evaluation, management, operation, and maintenance programs; cquipment; and facilities. The
owner and operator may be two different entities. For example, the owner may own the infrastructure
and be responsible for its maintenance while it designates responsibility for the day to day operation of
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the system to the operator. It should be noted that the term used in EPA’s CMOM Program Self
Assessment Checklist is “MUNICIPAL WASTEWATER UTILITY OPERATORS” or “UTILITY”
rather than “collection system owner or operator.” Both refer to the same individual{s).

The term “REVIEW?” is used in this document in place of “INSPECTION” or “AUDIT.” Because
“inspection” often refers to an evaluation conducted by the regulatory authority and “audit” has been
used to refer to an evaluation with very specific requirements, “review” is more appropriately used to
capture the wider universe of evaluations {e.g., those conducted by a regulatory authority, the system
itself, and/or by a third-party).

Similatly, the term used to describe the person conducting the CMOM review is the “REVIEWER” -
this could be either an inspector, a third party reviewer hired by the owner or operator, or personne! of
the owner or operator performing a self-evaluation of the collection system.

The term “FACILITY™ is used in this document to refer to the components of the collection system
{e.g., pump stations, sewer lines),

1.3 How to Use the Guide

The guide and checklist provide a three-tiered approach to the CMOM review:

. Evaluation of the CMOM program, based on interviews with management and field personnel,
as well as observation of routine activities and functions

. Review of pertinent records and information management systems

. Evaluation based on field/site review

Chapter 2 provides a breakdown and overview of each CMOM concept and what to look for when
reviewing the system, defines the CMOM elements for the reviewer, and follows through with a
discussion of the indicators or other clues about which the reviewer should be aware. Chapters 2 and 3
present detailed information on conducting reviews of collection systems. Chapter 3 contains the
comprehensive reviewer checklist, supported by the information in Chapter 2. Appendix A presents a
Collection System Performance Indicator Data Collection Form which provides examples of the types of
information a reviewer should attempt to obtain while on-site.

The “one size does not fit all” approach to reviewing CMOM programs cannot be overstated. The
principles covered in this guide are applicable to all wastewater collection systems, however, these
principles may be implemented through different means depending on the syster, Larger systems may

* have the resources and the need to implement more costly and complex means of meeting the CMOM
program elements. In occasional cases a CMOM feature may not be implemented at all, due to
characteristics of the system. A reviewer should be able to ook at the system as a whole and determine
whether certain key elements are present or should be present and to what extent the system incorporates
the CMOM principles,

Reviewers will also find that the location or names of some documents, logs, or reports may vary from
system to system. This guide tries to provide a general description of the materials the reviewer should
request,
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Although use of this guide cannot guarantee a collection system will avoid permit violations or
discharge violations, generally, when owners or operators adequately practice the principles laid
out in the guide, they should experience fewer problems and, therefore, fewer instances of
noncompliance.

1.4 Overview of the Underlying 1ssues

Sanitary sewer collection systems are designed to remove wastewater from homes and other buildings
and convey it to a wastewater treatment plant. The collection system is a critical element in the
successful performance of the wastewater freatment process. EPA estimates that collection systems in
the U.S. have a total replacement value between $1 to $2 triflion. Under certain conditions, poorly
designed, built, managed, operated, and/or maintained systems can pose risks to public health, the
environment, or both. These risks arise from sanitary sewer overflows ($50s) from the collection
system or by compromised performance of the wastewater treatment plant. Effective and continuous
management, operation, and maintenance, as well as ensuring adequate capacity and rehabilitation when
necessary, are critical to maintaining collection system capacity and performance while extending the
life of the system,

EPA believes that every sanitary sewer system has the
capacity to have an SSO. This may be due to a number
of factors including, but not limited to.

. Blockages

. Structural, mechanical, or ¢lectrical failures
. Collapsed or broken sewer pipes

. Insufficient conveyance capacity

, Vandalism

Additionally, high levels of inflow and infiltration (V) TS ——— e ———

during wet weather can cause SSOs. Many collection 880s include untreated discharges from sanitary
tems that were desiened accordine to indust sewer systems that reach waters of the United States

SY$ : g & 4 (photo: US EPA).

standards experience wet weather SSOs because levels of I/1

may exceed levels originally expected; prevention of I/I has

proven more difficult and costly than anticipated; or the capacity of the system has become inadequate

due to an increase in service population without corresponding system upgrades (EPA 2004),

S80s can cause or contribute to environmental and human health impacts (¢.g., water quality standards
violations, contamination of drinking water supplies, beach closures, etc.) which, in addition to flooded
basements and overloaded wastewater treatment plants, are some symptoms of collection systems with

inadequate capacity and improper management, operation, and maintenance. These problems create the
need for both the owner or operator and the regulatory authority to conduct more thorough evaluations

of sanitary sewer collection systems.
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L8 Purpose of CMOM Programs

CMOM programs incorporate many of the standard operation and maintenance activities that are
routinely implemented by the owner or operator with a new set of information management
requirements in order to:

. Better manage, operate, and maintain cotiection systems

. Investigate capacity constrained areas of the collection system
. Proactively prevent 880s

. Respond to SSO events

The CMOM approach helps the owner or operator provide a high level of service to customers and
reduce reguiatory noncompliance. CMOM can help utilities optimize use of human and material
resources by shifting maintenance activities from “reactive” to “proactive”often leading to savings

“ through avoided costs due to overtime, reduced emergency construction costs, lower insurance
premiums, changes in financial performance goals, and fewer lawsuits, CMOM programs can also help
improve communication relations with the public, other municipal works and regional planning
organizations, and regulators.

It is important to note that the collection system board members or equivalent entity should ensure that
the CMOM program is established as a matter of policy. The program should not be micro-managed, but
an understanding of the resources required of the operating staff to implement and maintain the program
is necessary.

In CMOM planning, the owner or operator selects performance goal targets, and designs CMOM
activities to meet the goals. The CMOM planning framework covers operation and maintenance (O&M)
planning, capacity assessment and assurance, capital improvement planning, and financial management
planning. Information collection and management practices are used to track how the elements of the
CMOM program are meeting performance goals, and whether overall system efficiency is improving,

On an periodic basis, utility activities should be reviewed and adjusted to better meet the performance
goals. Once the long-term goal of the CMOM program is established, interim goals may be set. For
instance, an initjal goal may be to develop a geographic information system (GIS) of the system. Once
the GIS is complete, a new goal might be to use the GIS to track emergency calis and use the
information to improve maintenance planning.

An impottant component of a successful CMOM program is periodically collecting information on
current systems and activities to develop a “snapshot-in-time” analysis. From this analysis, the owner or
operator evaluates its performance and plans its CMOM program activities.

Maintaining the value of the investment is also important. Collection systems represent major capital
investments for communities and are one of the communities’ major capital assets. Equipment and
facilities will deteriorate through normat use and age. Maintaining value of the capital asset is a major
goal of the CMOM program. The infrastructure is what produces sates and service. Proper reinvestment
in capital facitities maintains the ability to provide service and gencrate sales at the least cost possibie
and helps ensure compliance with environmental requirements, As a capital asset, this will result in the
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need for ongoing investment in the collection system and treatment plant to ensure design capacity
while maintaining existing facilities and equipment as well as extending the life of the system.

The performance of wastewater collection systems is directly linked to the effectiveness of its CMOM
program. Performance characteristics of a system with an inadequate CMOM program include frequent
blockages resulting in overflows and backups. Other major performance indicators include pump station
reliability, equipment availability, and avoidance of catastrophic system failures such as a collapsed

pipe.

A CMOM program is what an owner or operator should use to manage its assets; in this case, the
collection system itself, The CMOM program consists of a set of best management practices that have
been developed by the industry and are applied over the entire life cycle of the collection system and
treatment plant. These practices inchude:

. Designing and constructing for O&M

. Knowing what comprises the system {inventory and
physical attributes)

. Knowing where the system is (maps and location)

. Knowing the condition of the system (assessment)

. Planning and scheduling work based on condition and
performance

. Repairing, replacing, and rehabilitating system components
based on condition and performance

. Managing timely, relevant information to establish and
prioritize appropriate CMOM activities

. Training of personnel

1.6  National Pollutant Discharge Elimination System v

Regulatory Requirement . & s

Sewer rehabilitation can include lining
aging sewers (photo: NJ Department of
Environmental Protection).

The National Pollutant Discharge Elimination System (NPDES)
program prohibits discharges of pollutants from any point source into
the nation’s waters except as authorized under an NPDES permit.
EPA and state NPDES inspectors evaluate collection systems and treatment plants o determine
compliance with permit conditions including proper O&M. Among others, these permit conditions are
- based on regulation in 40 CFR 122.41(¢): “The permittee shall at all times properly operate and
maintain ali facilities and systems of treatment and control (and related appurtenances) which are
installed or used by the permittee to achieve compliance with the conditions of this permit.”

When violations oceur, the collection system or wastewater treatment plant owner or operator can face
fines and requirements to implement programs to compensate residents and restore the environment. For
example, in June 2004, the U.S. District Court for the Southern District of Ohio entered a consent decree
resolving CSO, $SO, and wastewater treatment plant violations at the Hamilton County sewer system in
Cincinnati, Ohio. In addition to a $1.2 million civil penalty, the settlement included programs to ¢iean
up residents’ basements, compensate residents, and implement measures to prevent further basement
backups. The settlement also includes over $5.3 million in supplemental environmental projects.
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1.7 EPA Region 4 MOM Programs Project

EPA Region 4 created the “Publicly Owned Treatment Works MOM Programs Project” under which the
Region invites permitted owners or operators, and contributing satellite systems, in watersheds it selects
to perform a detailed self-assessment of the management, operation, and maintenance (MOM) programs
associated with their collection system. Participants provide a report which includes the results of the
review, any improvements that should be made, and schedules to make those improvements.
Participants that identify and report a history of unpermitted discharges from their collection system,
and a schedule for the necessary improvements, can be cligible for smaller civil penalties while under a
remediation schedule,

EPA’s Office of Compliance coordinated with EPA Region 4 on the development of this CMOM Guide.
This guide is based in part on material obtained from the Region 4 MOM Programs Project. Some of the
more specific items of the Region 4 program have been omitted in order to provide a more streamlined
review framework. The fundamental concepts behind CMOM have been maintained in this guide. By
combining elements of the Region’s program with existing NPDES inspection guidance, this CMOM
Guide provides a comprehensive framework for reviewers and regulated communities to evaluate the
effectiveness of O&M throughout the collection system.

-6
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CHAPTER 2. COLLECTION SYST.EM CAPACITY,
MANAGEMENT, OPERATION, AND MAINTENANCE
PROGRAMS

This chapter provides an overview of the CMOM program elements, The information will help
evaluate wastewater collection system operation and maintenance (O&M) practices. The key
elements of the CMOM program, which are presented in detail in the following sections,
include:

. Collection System Management

. Collection System Operation

. Collection System Maintenance

. Collection System Capacity Evaluation

In addition to this overview, there are several areas (e.g., 2.1.3 Internal Communications, 2.1.4
Customer Service, etc.) in this guide that go into greater depth regarding the operation and
maintenance of a collection system, The intent of this detail is not only to provide the owner or
operator with suggestions as to what to lock for in their own program, but to provide the
reviewer a complete overview of good operations, in general, regardless of a particular item
resulting in poor performance or a violation.

For EPA and state inspectors or other reviewers, conducting an gvaluation of collection system
CMOM programs shares many similarities with other types of compliance reviews. Overall, the
reviewer would examine records, interview staff and conduct field investigations, generally in
that order although taifored, if necessary, to meet site-specific needs. Prior to performing the on-
site interviews and evaluations, preliminary information may be requested that will provide an
overall understanding of the organization to allow for a more focused approach for the review.
This information also provides a basis for more detailed data gathering during on site activities.
The information typically requested prior to the review should include a schematic map of the
collection system {could be as-built drawings) and any written operations or maintenance
procedures. Depending on the volume of information, the collection system owner or operator
may need ample lead time to gather and copy these documents. Alternatively, the reviewer may
offer to examine the documents and bring them back when doing the on-site review so that extra
copies are not necessary. No matter which method is used, the importance of up-front
preparation cannot be overemphasized. With the exception of pump stations ahd manholes, much
of the collection system is not visible. Therefore, the more complete the reviewer’s
understanding of the system is prior to the review, the more successful the assessment will be.

The reviewer would then proceed with the on-site activities, Guidance for conducting
compliance reviews is provided in the NPDES Compliance Inspection Manual (EPA 2004). The
manual provides the general procedures for performing compliance reviews and is a valuable
source of information on such topics as entry, legal authority, and responsibilities of the
reviewer. Although CMOM evaluations are not specifically addressed in the manual, the general
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review procedures can be applied to CMOM reviews. Another good reference for general review
information is the Multi-Media Investigations Manual, NEIC (EPA 1992). Some issues with
entry are specific to CMOM reviews. Some facilities may be on private property and the
reviewer may need property owner consent for entry.

Documents to Review On-site Include:

' Organmanon chart(s}
-+ Staffing plans
+ Job descriptions ‘
* Sewer use ordinance : ‘ :
~+ Qverall map of system showmg facilities such as pump statxons treatment plants, ma_]()I grawty sewers and -
force mains o
+ O&M budget with cost centers! for wastewaler collection
* Performance measures for inspections, cleaning, repair, and rehabilitation
* Recent annual report, if available
+ Routine reports regarding system Q&M activities
+ Collsction system master plan
« Capital improvement projects (CIP) plan
* Flow records or monitoring
+ Safety manual
* Emergency response plan .
.+ Management policies and procedures - -
+ Detailed maps/schematics of the collection. systcm and pump stanons
+ Work order management system . o
+ O&M manuals ) ' ’ :
* Materials management program
* Vehicie management and mamtenauce records -
* Procurement process
* Training pian for employees
* Employee work schedules
» Public complaint log
* Rate ordinance or resolution
+ Financial report (“notes” section)
+ As built plans
¢ ‘Discharge monitoring reports (DMRs)

The above list is not all inclusive nor will all utilities necessarily have formal, written
documentation for each of the items listed. The Collection System Performance Indicator Date
Collection Form, included as Appendix A, provides examples of the types of information a
reviewer should attempt to obtain while on-
site.

Reviewer - Point to Note
A schedule should be established by the reviewer for

Interviews are generally conducted with line
managers and supervisors who are
responsible for the various O&M activities

the staff interviews and field assessments.

|
A cost center is any unit of activity, group of employces line of products, etc., isolated or arranged in order to aliocate and assign
costs more easily.
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and support services staff from engineering, construction, human resources, and purchasing,
where appropriate. Appendix B presents an example agenda and schedule that would be used for
a large collection system owner or operator. The collection system’s size and physical
characteristics will determine the length of time needed for the review, A guideline for the time
required, given a two person review team, would be two days for a small system, and a week or
more for large systems.

Field reviews are typically conducted after interviews. The following is a list of typical field
sites the team should visit:

. Mechanical and electrical maintenance shop(s)

. Fleet maintenance facilities (vehicles and other rolling stock)

. Materials management facilities (warehouse, outside storage yards)

. Field maintenance equipment storage locations (i.¢., crew trucks, mechanical and

hydraulic cleaning equipment, constructicn and repair equipment, and television
inspection equipment)

. Safety equipment storage locations

. Pump stations '

. Dispatch and supervisory control and data acquisition (SCADA) systems

. Crew and training facilities

. Chemical application equipment and chemical storage arcas (use of chemicals for root -

. and grease conirol, hydrogen sulfide control [odors, corrosion])
. Site of §SOs, if applicable
. A small, but representative, seiection of manholes

Collection system operators typically assist with manhole cover removal and other physical
activities. The inspector should refrain from entering confined spaces, A confined space is
defined by the Occupational Safety and Health Administration (OSHA) as a space that: {1) is
large cnough and so configured that an employee can bodily enter and perform assigned work;
and (2) has limited or restricted means for entry or exit; and (3) is not designed for continuous
employee occupancy [29 CFR 1910.146(b)]. A “permit-required confined space (permit space}”
is a confined space that has one or more of the following characteristics: (1) contains or has a
potential to contain a hazardous atmosphere; (2) contains a material that has the potential for
engulfing an enfrant; (3) has an internal configuration such that an entrant could be trapped or
asphyxiated by inwardly converging walls or by a floor which slopes downward and tapers to a
smaller cross-section; or (4) contains any other recognized serious safety or health hazard {29
CFR 1910.146(b)].

Though OSHA has promulgated standards for confined spaces, those standards do not apply
directly to municipalities, except in those states that have approved plans and have asserted
jurisdiction under Section 18 of the OSHA Act. Contract operators and private facilities do have
to comply with the OSHA requirements and the inspector may find that some municipalities
elect to do so voluntarily. In sewer collection systems, the two most common confined spaces are
the underground pumping station and manhotes. The underground pumping station is typically
entered through a relatively narrow metal or concrete shaft via a fixed ladder. Inspectors
conducting the field evaluation component of the CMOM audit should be able to identify and
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avoid permit-required confined spaces. Although most confined spaces are unmarked, confined
spaces that may have signage posted near their entry containing the following language:

DANGER-PERMIT REQUIRED-CONFINED SPACE
AUTIIORIZED PERSONNEL ONLY

If confined space entry is absolutely necessary, inspectors should consult with the collection
system owner or operator {irst, have appropriate training on confined space entry, and use the
proper hazard detection and personal safety equipment. More information on confined space
entry can be found in Operation and Maintenance of Wastewater Collection Systems Volumes
I and II (California State University (CSU) Sacramento 1996; CSU Sacramento 1998).

2.1 Collection System Management

Coltection system management activities form the backbone for operation and effective
maintenance activities. The goals of a management program should include:

. Protection of public health and prevention of unnecessary property damage
. Minimization of infiltration, inflow
and exfiitration, and maximum o
conveyance of wastewater to the Mznagement Documents fo Review
wastewater treatment plant + Organization chart(s)
. Provision of prompt response to » Staffing plans-Number of peaple and
scrvice interruptions classifications
. Efficient use of allocated funds « Job descriptiops for each classification
. Identification of and remedy ¢ Sewer usc ordinance
| + Safefy manual
solutions to - design, construction, + Training program documentation
and operational deficiencies » Notes to financial reports
. Performance of all activities in a

safe manner to avoid injuries

Without the proper procedures,

management and training systems, O&M activities may lack organization and precision,
resulting in a potential risk to human health and environmental contamination of surrounding
water bodies, lands, dwellings, or groundwater. The following sections discuss the common
elements of a robust coilection system management program.

2.1.1 Organizational Structure
Well-cstablished organizational structure, which delineates responsibilities and authority for

each position, is an important component of a CMOM program for a collection system. This
information may take the form of an organizational chart or narrative description of roles and
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responsibilities, or both. The organizational chart should show the overall personnel structure,
including operation and maintenance staff.
Additionally, up-to-date job descriptions
should be available. Job deseriptions should | gpeviewer - Point to Note

include the nature of the work performed, The reviewer may want to note the turnover rate and
the minimum requirements for the position, current levels of staffing (i.e., how many vacant
the necessary special qualifications or positions exist and for how long they have been
certifications, examples of the types work, vacantl). This may provide some indication of

lists of licences required for the position, pot?:;ual understaffing, which can create response
performance measures or promotion proviems.

potential, Other items to note in regard to
the organizational structure are the percent
of staff positions currently vacant, on average, the length of time positions remain vacant and
the percent of collection system work that is contracted out.

Reviewers should evaluate specific qualifications of personnel and determine if the tasks
designated to individuals, crews, or teams match the job descriptions and training requirements
spelled out in the organizational structure. From an evaluation standpoint, the reviewer might try
to determine what type of work is performed by outside contractors and what specific work is
reserved for collection system personnel. If much of the work is contracted, it is appropriate to
review the contract and to look at the contractor’s capabilities. 1f the contractor handles
emergency response, the reviewer should examine the contract with the owner or operator to
determine if the emergency response procedures and requirements are outlined,

The inclusion of job descriptions in the organizational structure ensures that all employees know
their specific job responsibilities and have
the proper credentials. Additionally, it is

Reviewer - Point to Note 3 uscful in the course of interviews to discuss
A reviewer should look for iridications that g staff management. The reviewer shouid note
responsibilities are understood by employees. Such M whether staff receive a satisfactory
'ib“dica“ons may include gait“i;}g Wog’l'?‘f‘S: m‘;e‘mgs "B explanation of their job descriptions-and
etween management and stati, or policies an : responsibilities. In addition, when
procedures. . .
evaluating the CMOM program, job

descriptions will help a reviewer determine
who should be interviewed.

When evaluating the organizational structure, the reviewer should look for the following:
. Except in very small systems, operation and maintenance personnel ideally should report
to the same supervisor or director. The supervisor or director should have overall

responsibility for the collection system.

. In some systems, maintenance may be carried out by a city-wide maintenance
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organization, which may also be responsible for such diverse activities as road repair and
maintenance of the water distribution system, This can be an effective approach, but only
if adequate lines of responsibility and communication are established.

. In general, one supervisor should manage a team of individuals small enough that is safe
and effective. However, the individuals on the team may have additional employees
reporting to them. This prevents the top supervisors from having to track too many
individuals. The employee-supervisor ratio at individual collection systems will vary
depending on their need for supervisors.

In a utility with well-established organizational structure, staff and management should be able
to articulate their job and position responsibilities. Personnel should be trained to deal with
constantly changing situations and requirements, both regulatory and operational.

The system’s personnel requirements vary in relation to the overall size and complexity of the
collection system. In very small sysiems, these responsibilities may include operation of the
treatment plant as well as the collection system. In many systems, collection system personnel
are responsible for the stormwater as well as wastewater collection system. References providing
staff guidelines or recommendations are available to hefp the reviewer determine if staffing is
adequate for the collection system being reviewed. Following is a list of available references:

J Manpower Requirements for Wastewater Collection Systems in Cities of 150,000 to
500,000 Population (EPA 1974)

. Manpower Requirements for Wastewater Collection Systems in Cities and Towns of up to
150,000 Population (EPA 1973)

. Operation and Maintenance of Wastewater Collection Systems, Volume II (California

State University (CSU) Sacramento 1998)

Volumes I and Il of Operations and Maintenance of Wastewater Collection Systems can be
obtained through:

Office of Water Programs

California State University Sacramento
6000 J Street

Sacramento, CA 95819-6025

phone: 916/278-6142

WwWw.owp.csus edu

The following tables have been taken from the two EPA documents listed above to provide the
reviewer with guidance. However, these documents may not take into account technological
advances that have occurred since their publication date that might reduce staffing requirements.
For instance, advances in remote data acquisition and telemetry have likely reduced the number
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of field inspection staff needed for systems with several pump stations. Other system-specific
characteristics should also be accounted for when using these tables. An example of this might
be collection systems that are not primarily constructed of brick will not require the masons the

tables specify.
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STAFF COMPLEMENTS FOR WASTEWATER COLLECTION SYSTEM MAINTENANCE

POPULATION SIZE
(Estimated Number of Personnei)

Occupational Title 5,000 10,000 25,000 50,000 106,000

{a) (&) (a) (b} {a) (b) (a) (b) (8) (b)
Superintendent 1 5 l 10 | 20 I 40 | 40
Assistant Superintendent
Maintenance Supervisor 1 40 2 8¢
Foreman 1 15 1 20 i 20 f 40 1 40
Maintenance Man [1 i 15 i 20 1 20 1 40 1 40
Maimenam.:e Man [ 1 13 1 20 2 60 3 120 5 200
Mason 11 ' 1 40 1 40
Mason § 1 40
Maint, Equipment Personnel i 40 2 80 3 120
Construction Equipment Personnel } 15 ] 20 1 20 1 40 1 40
Auto. Equipment Personnel i 40
Photo. Inspection Technician i 40
Laborer I i3 1 20 2 40 2 80 5 200
Digpatcher 1 40 2 80
Clerk Typist { 20 1 20
Stack Clerk i 40 i 40
Sewer Maint. Staff 6 80 ) 110 9 220 1106 620 27 1,060
Maintenance Mechanic 1 see cominent {¢) below
Maintenance Mechanic 1 sce comunent {d) below
Maintenance Mechanic Helper see commem. {d} below
Construction Inspection Supervisor ’ sec comments (&) and () below
Total Staff

(a) Estimated number of personnel.

(b) Estimated total mar-hours per week.

{¢) Muitiply number of {ift stations maintained by 8/3,

(d) Multiply number of }ifi station visits pér week by 1.

{e) Multiply estimated construction site visits per week by 8/3.

() Determined by the number of Construction Inspectors employed and developed on a judgmental basis.

Unit processes included in this staffing table are:
1. Maintenance of sanitary sewer main fines & appurtenances (laterals not included).
2. Maintenance of slorm sewer main lines.
3. Maintenance of fi stations, .
4. Inspectien of newly constructed sewer main lines and appurtenances.
(U.S.EPA 1973)
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STAFF COMPLEMENTS FOR WASTEWATER COLLECTION SYSTEM MAINTENANCE
POPULATION SIZE
(Estimated Number of Personnel)

Occupational Title 150,080 200,000 300,900 400,000 500,000
Superintendent i 1 1 } 1
Assistant Supecrintendent 1 ] 1 1 1
Maintgnance Supervisor [1 ] 1 1 i i
Maintenance Suhcwisorl 1 2 2 3 3
Equipment Supervisor 1 1 1 1 {
TV Technician 11 1 2 2 3 3
TV Technician 1 2 2 3 3
Foreman 2 3 4 5 6
Maintenance Man 11 3 5 6 8 9
Mainlenance Man | 1] 17 22 28 33
Mason 11 1 2 2 3 3
Mason | i 2 2 3 3
Maintenance Equipment Personnel 6 3 12 15 18
Construction Equipment Personnel 3 4 6 8 9
Auto, Equipment Personnel 2 3 4 5 6
Laborer 7 10 14 18 22
Dispalcher 2 2 2 3 3
Stock Clerk 1 2 2 3 3
Clerk Typist 2 2 2 3 3
Sewer Maintenance Staff 48 70 28 116 131

Maintenance Mechanic 1]

see comment {a) below

Mainienance Mechanic [

see comment (&) below

Maintenance Mechanie Helper

see comment (b} below

Electrician

sec comment {¢) below

Construction Inspector Supervisor

see comment {d) below

Construgtion Inspector

see comment (e) below

Total Staff

(a) Divide number of lifl stations maintained by 15.
(b} Divide number of {ift station visits per week by 40
(c) Divide number of 1ift stations maintained by 15.
(d) Determined by the number of Construction Inspectors employed and devetoped on a judgmental basis,
(e) Divide estimated daily construction site visits by 2.

Unit processes included in this staffing table are:
t. Maintenance of sanitary sewer main lines & appurtenances (laterals not inctuded).
2. Maintenance of storm sewer main lines.

3. Maintenance of 1ifl stations.
4. Inspection of newly constructed main }ines and appurtenances.

(U.8. EPA 1974)
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212 Training

The commitment of management to training is key to a successful program. It is important to
recognize training as a budget expense item. A guideline for the typical amount of funding for
training is three to five percent of the gross budget for the collection system. However, in large
collection systems or those undergoing extensive construction this percentage may be
considerably lower, and, in systems with a high turnover, training costs may be higher due to
orienting new employees. Other changes, such as incorporation of new technology, will have a
short-term impact on training costs. Although training is not explicitly required under cusrent
regulations, a collection system with untrained or poorly trained collection system personnel
runs a greater risk of experiencing noncompliance.

The following elements are essential for an effective training program:

. Fundamental mission, goals, and policies of the collection system are addressed

. Mandatory training requirements are identified for key employees

. On-the-job training progress and performance are measured

«  Effectiveness of the training is assessed mcludmg periodic testing, drills, or
demonstrations

. New employees receive training

The owner or operator should generally provide training in the following areas:

. Routine line maintenance (may be on-the-job training only)
. Safety during confined space entry (every system should also have a strict policy and
permit program)
. Traffic control (where app[;cable}
. Record keeping Sources of Training
' Pump station Q&M Training is required to safely perform inspections,
g Electrical and instrumentation (may follow replacement procedures, and lubricate and
be a combination of formal and on- clean parts and equipment. Following are the many
the-job training) sources of maintenance trairing:
. Public relations and customer service
. SSO/Emergency response » Manufacturer
. ) : + In-house
. Pump station operations and + On-the-job (OJT)
maintenance ¢ Industry-wide (e.g., consultants, reguiatory
. Pipe repair; bursting or cured in place authorities, professional associations, or
pipe (CIPP); or closed circuit TV and educational institutions)
trench/shoring (where these activities

are not cutsourced)

The training program should identify the types of training required and offered. Types of training
vary, but may include general environmental awareness, specific equipment, policies and
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procedures, and conducting maintenance
activities. If the owner or operator is Owner or Operator - Point to Note

. . . . The owner or operator should routinety assess the
carrying out its own training, the reviewer effectiveness of training through periodic testing,
should evaluate one or more examples of drills, demonstrations, or informal reviews, and
training materials 1o answer the following improve training based on this assessment.
questions: are the materials appropriate to
the training topic and the level of those
being trained; and are they likely to accomplish the intended goal?

21.3  Internal Communication

Communication is essential to ensuring that collection systems run efficiently and effectively.
It is especially important that an effective comumunication link exists between wastewater
treatment plant operators and coliection system crews as well as with other municipal
departments.

Effective communication requires the top-down, bottom-up, and lateral exchange of information
amongst staff. Examples of top-down communication are bulletin board posters, paycheck
inserts, regular staff meetings, e-mail or informal brown-bag lunch discussions. Examples of
bottom-up communication may include the establishing environmental commitiees, confidential
hotlines, e-mail, or direet open discussions. Coliection system owners or operators may also
offer incentives to employees for performance, and encourage them to submit suggestions for
ways to improve the performance of the collection system. “Front line” employees are often an
excellent source of ideas, issues, and information about how to improve performance at the work
site. In this context, the reviewer can check for morale-boosting activities or reward programs,
such as “Employee of the Month” and “Employee of the Year.”

The reviewer should attempt to determine lines of internal communication to ensure all
employees receive information and have an appropriate forum to provide feedback. The reviewer
should assess the level of communication by interviewing several levels of staff or by simply
observing coliection system teams on work assignments. The owner or operator should have
procedures and be able to demonstrate internal communication between the various levels and
functions of the collection system regarding its management, operation, and maintenance
programs.

2. 1.4 Customer Service

The community often knows very little about the wastewater treatment and collection services
" performed for them. The community may oniy be aware of the collection system and its owner
or operator through articles in local newspapers, public radio and television announcements, or
only when there is an SSO. Collection system representatives should talk to schools and
universitics, make presentations to local officials and businesses about the wastewater ficld.
Forma! presentations can also be given to citizens, building inspectors, public utility officials,
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and members of the media.

An effective customer service and public relations program ensures that the owner or operator
addresses all incoming inquiries, requests, and complaints in a timely fashion. From this
information, owners or operators may further develop or revise programs to better address areas
of concern. The reviewer should examine customer service records for the following:

. Personnel who received the complaint or request

. Date and nature of the complaint or request

. Location of the problem

. Name, address, and teiephone number of the customer
. Cause of the problem

. To whom the follow-up action was assigned

. The initial date of the follow-up action

. Date the complaint or request was resolved

. Total days to end the problem

. Feedback to the customer

Awareness of past issues, population served, compliance history, and other elements help a
reviewer determine whether the amount and

types of inquiries, requests, or complaints are . ‘
increasing or decreasing. For example, there | Reviewer - Point to Note

. . To fully understand the context of customer
may ha,‘ve been many cqmplamts d“““g only inquiries, requests, or complaints, a reviewer should
a certain week. The reviewer can examine understand the history, topography, boundaries, and
those records to determine if there were demographics of the collection system’s jurisdiction
specific circumstances {e.g., a large before site evaluations are conducted.

precipitation event) that caused the increase
in inquiries or complaints.

Employees who handle customer service should be specifically trained to handle complaints,
requests, or inquiries. These employees should be provided with sample correspondence, Q/A’s,
or “scripts” to help guide them through written or oral responses to customers, The reviewer
shouid look for procedures on how to answer the telephone, e-mail, and other communication
used by personnel. A reviewer may evaluate staff telephone responses by evaluating:

. The number of persons available to answer calls
. The number of repeat callers

. The average length of calls

. The volume of calls per day

Collection system field crews and their activities are the most visible segment of any wastewater
treatment organization. Workers project a public image for their system on city and town streets.
For this reason, personnel need to be trained in what te expect in public situations. For example,
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collection system supervisory staff should be familiar with the areas around public rights-of-way
and easements to which their ficld crews must gain access to service facilities. Additionally,
crew leaders should know how to deal with the public when approached,

Collection systems field crews influence the public’s confidence in the collection system owner
or operator, Reviewers should observe whether personnel wear uniforms or not, and if vehicles
and equipment are identifiable as utility property and kept in good working order. Vehicles
should be equipped with adequate emergency lighting and flashers, traffic control signs and
barriers, etc. Before major construction or maintenance work begins, owners or operators should
notify homeowners where properties may be affected. Methods of notification may include door
hangers, newspaper notices, fliers, signs, or public radic or television announcements.
Information should also be provided to residents on ¢cleanup and safety procedures following
basement backups and other overflows.

2.1.5 Management Information Systems

The ability of the owner or operator to effectively manage its collection system is directly related
to its ability to maintain access to the most
current information concerning the facilities.
Maintenance of this current information is an
effort involving all members of the collection
system from the staff answering the telephone
to the worker in the street. Operational
information informs and clarifies financial
information. This will make the financial
information more useful for the policy
makers, leading to better decisions. A :
satisfactory management information system
should provide the owner or operator with the

fol-lowmg advantageS: A growing number of sewer systems have shifled to computer-based
collection system management [photo: Milwaakes Metropolitan
. Maintain preventive maintenance and Sewerage District (MMSD)}.

inspection schedules
. Offer budgetary justification

. Track repairs and work orders

. Organize capital replacement plans

. Manage tools and equipment inventories

. Create purchase orders

. Record customer service inquiries, complaints, or requests

. Provide measurement of effectiveness of program and O&M activities

Owners and operators have been shifting to computer-based systems to manage data. Only the
smaller collection system owners or operators may stil] rely on paper management systems.
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Computer-based Maintenance Management Systems (CMMSs) are designed to manage the data
needed to track the collection system’s O&M performance. Geographic Information Systems
{GIS) are used to map and locate facilities and because of computer-based compatibility, can
often easily be integrated with a CMMS. The computer-based system however, can only be as
accurate as the data used to develop it, which was most likely paper files.

* & 4 * v & = =

Types of Management Information Tracking

Customer service

Safety incident

Emergency response

Process change

Inspection scheduling and tracking
Monitoring and/or sampling schedules
Compliance

Planned maintenance (schedules and work
orders)

Parts inventory

Regardless of the information management
style chosen, the collection system should
have written instructions regarding the use of
the management information systems. These
procedures may include operating the system,
upgrading the system, accessing data and
information, and generating and printing
reports. The system should be kept current
with accurate information. Work reports from
the field crews should be complete, accurate,
and legible.

The reviewer may select some number of
complaints and see how well they can be

tracked through the system to an ultimate conclusion. Work reports gencrated by the field crew
should be randomly chosen and scanned for legibilityand completeness. The reviewer should do
a random check of the timeliness and accuracy of data entry. Additionally, the reviewer should
obtain selected original data sources (such as ficld reports) and compare them to the appropriate
database output to determine how long entry takes. This will provide a check on how current the

database is and what data entry backlog exists,

2.1.6 SSO Notification Program

The owner or operator should maintain a written procedure indicating the entities, (e.g., drinking
water purveyors, the public, public health officials, and the

regulatory authority) that should be notified in the event of

an 88O, The procedure should clearly indicate the chain of | Reviewer - Point to Note

communication used to notify the proper personnel of an

To verify the effectiveness of the
notification program, the reviewer

S80 event for reporting anq remediation. The procedure should watk an overflow X
should include the names, titles, phone numbers, and oceurrence report through the chain §
responsioility of all personnel involved. The reviewer of events that would ocour from

should verify that the personnel listed in the procedure are the time of initial notification.

still in the position listed and are aware of their

responsibilities.

The procedure may allow for different levels of response for different types of $SOs. For
example, the regulatory authority may request that SSOs due to sewer line obstructions be
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reported on a monthly basis. Therefore, the procedure may simply be to gather this information
from the maintenance information system and have the appropriate personnel put together a
reporting form. A chronic 880 at a pump station that discharges when overloaded during wet
weather may require a more complex notification procedure, including immediate telephone
notification to specified authorities. '

Ta verify the effectiveness of the notification program, the reviewer should walk an overflow
oceurrence report through the chain of events that would occur from the time of initial
notification. This can be done by choosing several random overflow events from the complaint
records and observing whether they are handled as procedures dictate. The minimum information
that should be reported for an SSO includes the date, time, location, cause, volume of the
overflow (which may be estimated), how it was stopped, and any remediation methods taken.
The reviewer should not only verify that the SSO notification procedures are appropriate, but
also verify that the owner or operator has reliable methods for the detection of overflows and a
phone number or hotline for the public to report observed overflow events,

2.1.7 Legal Authority

The collection system owner or operator should select and
enforce the fegal authority necessary to regulate the A satellite community is a
volume of flow entering the collection system, including collection systems which does not
residential and commercial customers, satellite own the treatment facility to which
communities and industrial users. The legal authority may
take the form of sewer use ordinances, contracts, service
agreements, and other legally binding documents.

it discharges.

The pretreatment program seeks {o prevent the discharge of materials into the sewer system (by
non-domestic users) that interfere with proper operation of the wastewater treatment plant or
may pass through the plant untreated. At the time the operator of a wastewater treatment plant
submits its pretreatment program to the regulatory authority for approval, the plant operator must
include a statement from the city solicitor or other legal authority that the plant has the authority
to carry out the program [40 CFR 403,9(a)(1)]. The reviewer should verify the existence of this
statement and inquire as {o whether any significant changes have occurred in the program such
that the fegal authority may need further review. Additionally, some owners or operators may
have a pretreatment program approved by the state, through which discharge permits are issued
to-industrial users and enforcement is conducted. Further information on legal authority under
the prefreatment program may be found in Procedures Manual for Reviewing a FOTW
Pretreatment Program Submission (EPA 1983).
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The owner or operator should have the
authority to ensure that new and
rehabifitated sewers and connections
have been properly designed,
constructed, and tested before being put
into service. This authority could take
the form of design and performance
specifications in a sewer use ordinance
or other legal document such as a statute
or series of contracts or joint powers
agreements. The ordinance or legal
document should contain, at & minimum,
general prohibitions, adequate grease
control requirements and measures,
prohibitions on stormwater inflow,
infiltration from laterals, and new
construction standards.

The prease control section of the
document should contain the requirement
to install grease traps at appropriate
facilities (e.g., restaurants). Additionally,

et Py
Eervmmeemal Brpprer Foorw L igmrnt LRI
[y ot Farrom,

Pracedures Manual
for Reviewing a POTW
Pretreatment Program
Submission

these facilities should be required to properly maintain the grease traps and pump them out on a
regular basis. The document should also address periodic inspections of grease traps by
collection system personnel and the ability to enforce (i.e., levy fines on persistent

offenders).

General Prohibitions

* Fire and explosion hazards

+ Corrosive and obstructive materials

* Material which may cause interference at the
wastewater treatment plant

* Heat which may inhibit biclogical activity at
the wastewater treatment plant

+ Oils or petroleum products which may cause

interference or pass through the wastewater treatment

The owner or operator should maintain
strict control over the connection of
private sewer laterals to sewer mains.
These connections have significant
potential as sources of infilfration.
Standards for new connections should be
clearly specified. The sewer use
ordinance should contain provisions for
inspection, approval of new connections,
and a program to implement the
requirements. A method to maintain
control over existing connections is to

require an inspection of the lateral prior to sale of a property. It is important to note that
implementing this type of program may require a change to the local ordinance or code.
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The owner or operator should also have the legal
authority to prohibif stormwater connections to the
sanitary sewer, Stormwater connections may include
catch basins; roof, cellar and yard drains; sump
pumps; direct connections between the storm and
sanitary sewers; leaking manhole covers; uncapped
cleanouts; and the direct entrance of streams into the
collection system. This practice is now discouraged.
Direct stormwater connections to a separate sanitary
sewer system are known as inflow. Inflow can
severely impact the ability of the collection system
to transport flows to the treatment plant during wet
weather, leading to overflows and noncompliance
with the wastewater treatment plant’s NPDES”
permit,

Sources of stormwater in the coliection system
may include building downspouts connected
- directly to the system (photo: MMSD).

Satellite communities should not be allowed to contribute excessive flows that cause or
contribute to overflows, fiooding, or noncompliance at the wastewater treatment plant. Should
‘ any of these situations exist, it is not sufficient for the
owner or operator to charge the satellite community for
the excess flow. The owner or operator must be able to
prohibit the contribution of the excess flow. This may be
done through a legal inter-jurisdictional agreement
_between the wastewater treatment plant owner or
operator and the satellite community that addresses
allowable flows and sets requirements. The reviewer
should examine all contracts between systerns and their
satellites (unless tco numerous, then select representative contracts). Contracts should have a
date of termination and allow for renewa! under renegotiated terms. Contracts should limit flow
from satellite communities and limit peak wet weather flow rates. '

Owner or Opcerator - Point te Note
The cwner or operator should have a
comprehensive program which

addresses flows from satellite
communities,

22 Collection System Operation

Owner or Operator - Point 10 Note
There should be detailed, written
procedures available to guide owners
or operators through flow routing
activities. Also, there should be

operating procedures for mechanical

Collection systems have little of what is traditionally
referred to as “operability” as compared to a
wastewater treatment plant (i.e., the number of ways to
route the wastewater is typically limited). However,
the design of some collection systems does allow flow

to be diverted or routed from one pipe to another or
even to different treatment plants. This can be
accomplished by redirecting flow at a pump station
from one discharge point to another or opening and
c¢losing valves on gravity sewers and force mains,

equipment such as pump station pump
on/off and service rotation settings or
in-line grit removal {grit trap)
operations.
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There are many reasons why the owner or operator may want to divert flows; among them, to
relieve overloading on a system of piping or the wastewater treatment plant or to add more flow
to piping serving an area not yet fully developed to maintain a cleansing velocity.

22.1 Budgeting

The budget is one of the most important variables in the CMOM program. Aithough an adequate
budget {s not a guarantee of a well operated collection system, an inadequate budget will make
attaining this goal difficult. Funding can come from a
variety of sources, including user fees or appropriations
from the state or local government.

Reviewer - Point to Note
Reviewers nead to determine the

source of the funding for the collection
system and who controls it. Reviewers
shouid also request budget documents,
summaries, or pie charts to learn more
about the systems® budget.

A key element of the operation budget program is the
tracking of costs in order to have accurate records each
time the annual operating budget is deveioped. Having
an annual baseline provides documentation for future
budget considerations and provides justification for
future rate increases. Collection system management
should be aware of the procedures for calculating user rates and for recommending and making
user rate changes, '

Collection system and wastewater treatment plant costs may be combined into one budget, or
budget line iterns may be divided into each of two individual budgets. For example, electrical
and mechanical maintenance work performed by plant staff on a pump station may be carried as
an O&M cost in the treatment plant budget, although pumping stations are generally considered
to be a collection system component,

The cost of preventive and corrective
maintenance and major collection system
repairs and alterations are key items in the "+ Labor (usually at least 50% of total budget)

Examples of Q&M Budget Items

both in-house and contracted, plus the costs
for spare parts. This will assist in the
preparation of the following year’s budget. In
general, there should be an annual (12-month
cycle) budget of discretionary and non-
discretionary items. There may also be a Capital Improvement Plan (CIP) which may encompass
small projects (one to two year cycles) or larger projects (three to five year cycles). Larger
projects may include items such as equipment, labor, training, or root cause failure analysis.

iotor vehicles
Contracted services

annual operating budget. The collection « Utilities

system owner or operator should keep + Capital .

adequate records of all maintenance costs, * Maintenance maferials and suppties
+ Chemicals

The major categories of operating costs are labor, utilitics, and supplies. Cost accounting for
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these categories should include information on unit costs, total costs, and the amount and/or
quantities used. The reviewer should evaluate the current and proposed budget, and current year
balance sheets. In examining current and proposed expenditure levels, the reviewer should
consider: ‘

. Whether the budgets include contributions to capital reserve (sinking) funds. These funds
are savings for replacement of system components once they reach their service life,
. Whether all income from water and sewer billings supports those functions, or if it goes
" into the general fund. ‘
. Whether raising user fees is a feasible option to meet budget needs based on recent

expenditure history.
2.2.2 Moniforing

The collection system owner or operator may be responsible for fulfilling some water quality or
other monitoring requirements. Responsibilities may include:

. Monitoring discharges into the collection system from industrial users
’ Monitoring to determine the effects of $SOs on receiving waters
* Monitoring required as part of an NPDES permit, a 308 letter, administrative order, or

consent decree

The owner or operator should maintain written procedures to ensure that sampling is carried out
in a safe, effective, and consistent manner. The procedures should specify, ata minimum the
following:

. Sampling location(s)

. Sample volumes, preservatives, and holding times .

. Instructions for the operation of any automatic sampling and/or field monitoring (e.g., pH
or dissolved oxygen) equipment

. Sampling frequency

. Sampling and analytical methodologies

. Laboratory QA/QC

Records should be maintained of sampling events. These records should at a minimum include
the following: :

. Date, time, and location of sampling
. Sample parameters
. Date shipped or delivered to the laboratory
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223  Hydrogen Sulfide Monitoring and Control

The collection system owner or operator
should have a program under which they

Areas Subject to Generation of

monitor arcas of the collection system which - Hydrogen Sulfide:
may be vuinerable to the adverse effects of
hydrogen suifide. It may be possible to *  Sewers with low velocity conditions and/or

long detention times
*  Sewers subject to solids deposition
+  Pump stations

perform visual inspections of these arcas. The
records should note such items as the condition

of metal components, the presence of exposed *  Turbulent areas, such as drop manholes or
rebar (metai reinforcement in concrete), copper force main discharge points
sulfate coating on copper pipes and electrical *  Inverted siphon discharges

components, and loss of conerete from the pipe
crown or walls.

As mentioned in Section 2.4.2, the collection system owner or operator should be carrying out
routine manhole inspections. The hydrogen sulfide readings generated as a resuit of these
inspections should be added to the records of potential
areas of corrosion. A guick check of the pH of the pipe

Reviewer - Point to Note . crown or structure enables early indication of potential
The reviewer should be aware thata @l hydrogen sulfide corresion. A pH of less than four

SIY/TE};“ in which fi”ﬁ“ra“‘m ac?d inflow @ indicates further investigation is warranted, “Coupons”
(I11) has successfully been reduced may § may be installed in structures or pipelines believed to be
actually face an increased risk of . . . :

corrosion. The reviewer should pay ; pgtentlally subj‘ect to corrosion. Coupons are small
particular attention to the hydrogen 8 pieces of steel inserted into the area and measured

sulfide monitoring program in these @ periodically to determine whether corrosion is occurring.

systems.

The reduction of flow through the pipes allows room for
hydrogen sulfide gases to rise into the airway portion of
the sewer pipe and react with the bacteria and moisture on the pipe walls to form sulfuric acid.
Sulfuric acid corrodes ferrous metals and concrete.

There are several methods to prevent or control hydrogen sulfide corrosion. The first is proper
design. Design considerations are beyond the scope of this manual but may be found in the
Design Manual: Odor and Corrosion Control in Sanitary Sewerage Systems and Treatment
Plants (EPA 1985). The level of dissolved sulfide in the wastewater may also be reduced by
chemical or physical means such as aeration, or the addition of chlorine, hydrogen peroxide,
potassium permanganate, iron salts, or sodium hydroxide. Whenever chemical control agents are
used, the owner or operator should have procedures for their application and maintain records of
the dosages of the various chemicals. Alternatively, sewer cleaning to remove deposited solids
reduces hydrogen sulfide generation. Also, air relief valves may be installed at the high points of
the force main system. The valve allows air to exit thus avoiding air space at the crown of the
pipe where acid can form. The reviewer should examine the records to see that these valves are
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receiving periodic maintenance.

Collection systems vary widely in their vulnerability to hydrogen sulfide corrosion. Vitrified
clay and plastic pipes are very resistant to hydrogen sulfide corrosion while concrete, steel, and
“iron pipes are more susceptible. The physical aspects of the collection system are also important.

Sewage in pipes on a decline that moves the wastewater at a higher velocity will have less
hydrogen sulfide than sewage in pipes where the wastewater may experience longer detention
times. Therefore, some systems may need a more comprehensive corrosmn control program

while some might limit observations to vulnerable points.

2.2.4  Safety

The reasons for development of a safety program should be obvious for any collection system
owner or operator, The purpose of the program is to define the prmclp]es under which the work

is to be accomplished, to make the employces aware of
safe working procedures, and to establish and enforce
specific regulations and procedures. The program
should be in writing (e.g., procedures, policies, and
training courses) and training should be well
documented.

The purpose of safety training is to stress the
importance of safety to employees. Safety training can
be accomplished through the use of manuals,
meetings, posters, and a safety suggestion program.
One of the most common reasons for injury and
fatalities in wastewater collection systems is the
failure of victims to recognize hazards. Safety training
cuts across all job descriptions and should emphasize

Point to Note

Although a safety program may not be
explicitly required under current
NPDES regulations, an excessive
injury rate among personnel increases
the likelihood of coilection system
noncompliance with other
requirernents, Furthermore, when good
safety practices are not followed, there
may be arisk to the public or to
collection system workers.

the need to recognize and address hazardous situations. Safety programs should be in place for

the following areas:

. Confined spaces

. Chemical handling

. Trenching and excavations

v Material Safety Data Sheets (MSDS)
. Biological hazards in wastewater

J Traffic control and work site safety

. Lockout/Tagout '

. Electrical and mechanical safety

. Prncumatic or hydraulic systems safety

The collection system owner or operator should have written procedures which address all of the
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above issues and are made available to employees. In addition to training, safety programs
should incorpoerate procedures to enforce the program.
For example, this could include periodic tests or “pop”
quizzes to monitor performance and/or compliance Reviewer - Point to Note

and follow-up on safety related incidents, The reviewer should, in the course of
. interviewing personnel, determine their

.. familiarity with health and safety
The owner or operator should maintain all of the safety procedures according to their job

equipment necessary for system staff to perform their deseription,
daily activities and also undertake any emergency T
repairs. This equipment should include, at minimum:

. Atmospheric gas testing equipment

. Respirators and/or self-contained breathing apparatus
. Full bady harness

. Tripods or non-entry rescue equipment

. Hard hats

. Safety glasses

. Rubber boots

’ Rubber and/or disposable gloves

. Antibacterial soap

. First aid kit

* Protective clothing

. Confined space ventilation equipment

. Traffic and/or public access control equipment
. Hazardous gas meter

Each field crew vehicle should have adequate health and safety supplies. If the reviewer has
access {0 the municipal vehicle storage area, he or she might choose to check actual vehlcle
stocks, not just supplies in storage.

2.2.5 Emergency Preparedness and
Response

The collection system owner or operator
should have a comprehensive plan in place for
dealing with both routine and catastrophic
emergencies. Routine emergencies include
situations such as overflowing manholes, line
breaks, localized electrical failure, and power
outages at pump stations. Catastrophic
emergencics include floods, tornados,
earthquakes, other natural events, serious

§S0s can include overflows cut of manholes onto city

h . i . streets, sidewalks, and surrounding areas (photo: U.S.
chemical spills, or widespread electrical EPA), g ®
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failure. Ideally, this plan is written, reviewed, and adjusted as needed at periodic intervals.

The reviewer should determine if the emergency response plan generally foliows the guidelines
described below, The iocation where the plan is housed may vary but, in general, such a
document should be avaiiable in the yard office or other building commenly accessible to and
frequented by collection system personnel. The emergency preparedness and response
procedures may be contained in the collection syster’s O&M manual, or may be reflected in the
descriptions of equipment and unit operations. Putting emergency procedures in a stand-alone
document, rather than combining it with other information in the O&M manual, makes it easier
for collection system personnel to find information,

The plan should utilize the most current information on the collection system. For larger
systems, a structurcd analysis, or risk assessment, should be made of the collection system,
{reatment plant, and the community. The risk assessment should identify areas where the
collection system is vulnerable to failure and determine the effect and relative severity to
collection systems operations, equipment and public safety, and health of such a failure. The risk
assessment should concentrate on such factors as topography, weather, sewer system size, and
other site-specific factors which reflect the unique characteristics of the system. Once the areas
of vulnerabiiity are known, the collection system owner or operator should have appropriate
plans in place to ensure collection system operations continue for the duration of the emergency.

The plans must clearly identify the steps staff should take in the event of emergency situations.
Plans should include information on when it is appropriate to initiate and cease emergency
operations. The plans should be very specific as to the collection system or repair equipment
involved. Instructions should be available which explain how to operate equipment or systems
during an emergency event when they are not functioning as intended but are not fully
inoperable. The plan should also include specific procedures for reporting events that result in an
overflow or other noncompliance event to the appropriate authorities.

The owner or operator should track emergency situations to become better prepared for future
emergencies and to assist with reporting and maintaining compliance with emergency-related
requirements. Typical components of an emergency program may include:

s General information regarding emergencies, such as telephone numbers of collection
system personnel, fire department, and ambulance.
. Identification of hazards (e.g., chlorine storage areas) and use of universal classification

system for hazards: combustible material, flammable liquids, energized electrical circuits,
and hazardous materials.

. Vulnerability analysis that identifics the various types of emergencies that could occur,
such as natural disasters, power outages, or equipment failures.

. Emergency response procedures.

. Methods to reduce risk of emergencies.

. Responsibilities of staff and management.
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. Continuous training,

Procedures for emergency response plans should be understood and practiced by all personnel in
order to ensure safety of the public and the collection system personnel responding. Procedures
should be specific to the type of emergency that could oceur. It is important to keep detailed
records of all past emergencics in order to constantly improve response training, as well as the
method and fiming of future responses, The ability to deal with emergencies depends on the
knowledge and skill of the responding crews, in addition to availability of equipment. The crew
should be able to rapidly diagnose problems in the field under stress and sclect the right
equipment needed to correct the problem. If resources are limited, consideration should be given
to contracting other departments or private industries to respond to some emergency situations,
for example, those rare emergencies that would exceed the capacity of staff.

2.2.6 Modeling

Computer programs (modeling programs) are available that are capabie of simulating the
different flows within the collection system. The purpose of modeling is to determine system
capacity requirements with respect to sewer design and structural conditions, Therefore the input
of accurate data on sizes, location, elevation, and condition of sewer system components such as
pipes, manholes, and pump stations is necessary. When
possible, flow monitoring data should be used to

Reviewer - Point to Note

calibrate the model. . The reviewer shouid determine
whether a model used by the owner or

Medeling is also useful in examining effects before and operator:

after rehabilitation. For example, models can be applied

to “before” and “after” scenarios to estimate the effects » Has user support :

; i . S + Has adequate documentation such as
of repairs. If a collection system is not experiencing any a user’s manual that describes data
capacity related issues (i.e., overflows, bypasses, input requirements, output to be
basement backups, street flooding, hydraulic overload at expected, model capabilities and

Himitations, and hardware

the freatment plant, etc.) then maintenance of 2 model
may be optional for that system, although most medium
and large systems should maintain a model of the larger
diameter portion of their system. If any of the mentioned
conditions are occurring then development and maintenance of a model is essential to
performing a capacity assessment in the problem areas.

Computer modeling is a specialized and complex subject. The reviewer may not have a
comprehensive knowledge of modeling. If this is the case the he or she should obtain the
following basic information:

. Is the owner or operator using a medel?
. What areas of the collection system are being modeled and why?
. What model (including the version) is being used? Who developed the model and when?
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. How are the modeling results being used?

227 Mapping

The importance of maintaining accurate, current maps of the collection system cannot be
overstated. Efficient collection system maintenance and repairs are unlikely if mapping is not
adequate. Collection system maps should clearly indicate the information that personnel need to
carry out their assignments. The collection system maps should contain information on the
following: ‘

. Main, trunk and inferceptor sewers

' Building/house laterals

. Manholes

. Cleanouts

. Force mains

. Pump stations

. Service area boundarics

. Other landmarks (roads, water bodies, etc.)

Collection system maps should have a numbering system which uniquely identifies all manholes
and sewer cleanouis. The system should be simple and easy to understand. Manholes and sewer
cleanouts should have permanently assigned numbers and never be renimbered. Maps should
also indicate the property served and reference its cleanout.

Sewer line maps should indicate the diameter, the length between the centers of manholes, and
the slope or direction of flow. The dimensions of easements and property lines should be
included on the maps. Other information that should be included on maps are access and
overflow points, a scale, and a north arrow. All maps should have the date the map was drafted
and the date of the last revision. Although optional, maps often include materials of pipe
construction. Maps may come in different
sizes and scales to be used for different
purposes. Detailed local maps may be used

Key Design Characteristics

by maintenance or repair crews to perform
the duties. However, these detailed local
maps should be keyed to one overall map
that shows the entire system.

Geographic Information System (GIS)
technology have made the mapping and map
updating process considerably more
efficient. GIS is a computerized mapping
program capabie of combining mapping
with detailed information about the physical

» Line locations, grades, depths, and capacities

v Maximum manhole spacing and size

« Minimum pipe size

+ Pumping Station dimensions and capacities

+ Drop manholes

« Flow velocities and calculations (peak flow and
low-flow)

« Accessibility features

« Other technical specifications (e.g., materials,
equipment}
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structures within the collection system. If a GIS program is being used by the owner or operalor,
the reviewer should ask if the program is capable of accepting information from the owner or
operator’s management prograr, :

Specific procedures should be established for correction of errors and updating maps and
drawings. Field personnel should be properly trained to recognize discrepancies between field
conditions and map data and record changes necessary to correct the existing mapping system.
Reviewers should check to see that maps and plans are available to the personnel in the office
and to field personnel or contractors involved in all engineering endeavors.

2.2.8 New Construction

The owner or operator should maintain strict control over the introduction of flows into the
system from new construction. New construction may be public (i.e., an expansion of the
collection system) or private (i.., a developer constructing sewers for a new development).
Quality sanitary sewer designs keep costs and problems associated with operations, maintenance,
and construction to a minimum. Design flaws are difficult to correct once construction is
complete. The reviewer should be aware that this has historically not been adequately addressed
in some collection systems. The owner or operator should have standards for new construction,
procedures for reviewing designs and protocols for inspection, start-up, testing, and approval of
new construction. The procedures should provide documentation of all activities, especially
inspection. Reviewers should examine construction inspection records and be able to answer the
following: ' ’

. Does the volume of records seem reasonable given system size? :
. Do records reflect that the public works inspectors are complying with procedures?

The state or other regulatory authority may also maintain standards for new construction. The
standards held by the owner or operator should be at least as stringent. Start-up and testing
should be in accordance with the manufacturers’ recommendation where applicable and with
recognized industry practices. Each step of the review, start-up, testing, and approval procedures
should be documented.

The owner or operator approval procedure should reflect future ease of maintenance concerns,
After construction is complete, a procedure for construction testing and inspection should be
used. Construction supervision should be provided by qualified personnel such as a registered
professional engineer.

2.2.9  Pump Stations
Proper operation, maintenance, and repair of pump stations typically requires special electrical,

hydraulic, and mechanical knowledge. Pump station failure may damage equipment, the
environment, or endanger public health. Variation in equiptent types, pump station
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configuration, and geographical factors determine pump station design and O&M requirements,

The reviewer should verify that the O&M manual contains procedures in writing for the
following;

2.3

Are pumps rotated manually or automatically? If manually, how frequently?

Are wet' well operating levels set to limit pump starts and stops?

Is there a procedure for manipulating pump operations (manually or automaticaily)
during wet weather to increase in-line storage of wet weather flows?

Is flow monitoring provided? How is the data collected used?

Does the pump station have capacity-related overflows? Maintenance related overflows?
Is overflow monitoring provided?

Is there a history of power outages? Is there a source of emergency power? If the
SMErgency POWEr source is a generator, is it regularly exercised under load?

Equipment and Collection System Maintenance

Every collection system owner or operator should have a well-planned, systematiec, and
comprehensive maintenance program. The goals of a maintenance program should include:

Prevention of overflows

Maximization of service and system reliability at minimum cost

Assurance of infrastructure sustainability (i.e., ensure all components reach their service
life) ‘ '

There should then be procedures which describe the maintenance approach for various systems.
In addition, there should be detailed instructions for the maintenance and repair of individual
facilities. These instructions should provide a level of detail such that any qualified collection
system personnel or repair technician could perform the repair or maintenance activity.

Maintenance may be planned or unplanned. There are essentially two types of planned
maintenance; predictive and preventive. Predictive maintenance is a method that tries to look for
early warning signs of equipment failure such that emergency maintenance is avoided.
Preventive maintenance consists of scheduled maintenance activities performed on a regular
basis, There are two types of unplanned maintenance, corrective and emergency. Corrective
maintenance consists of scheduled repairs to problems identified under planned or predictive
maintenance. Emergency maintenance are activities (typically repairs) performed in response to
a serious equipment or line failure where action must be taken immediately. The goal of every
owner or operator should be to reduce corrective and emergency maintenance through the use of
planned and predictive maintenance. The reviewer should evaluate the progress of the owner or
operator in achieving that goal. The goals of the reviewer in assessment of the maintenance
program are: ‘
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. Identify SSOs caused by inadequate maintenance

. Determine maintenance trends (i.e., frequent emergency maintenance performed as
opposed to predictive maintenance) T : :

. Identify sustainability issues (i.e., inadequate maintenance to allow system components

to reach service life and/or many components nearing or at service life)
2.3.1 Maintenance Budgeting

The cost of a maintenance program is a significant part of the annual operating budget. The
collection system owner or operator should track all maintenance costs incurred throughout the
year, both by internal staff and contractors, to ensure that the budget is based on representative
costs from past years. Budgets should be developed from past cost records which usually are

categorized according to preventive maintenance, corrective maintenance, and projected and
actual major repair requirements. Annual costs should be compared to the budget periodically to
control maintenance expenditures.

The reviewer should evaluate the maintenance budget keeping in mind the system’s
characteristics, such as age. Costs for emergency repairs should be a relatively small percentage
of the budget; five to ten percent would not be considered excessive. The establishment of an
“emergency reserve” may also be included as part of the maintenance budget. This is especially
useful where full replacement is not funded. The budget should also be considered in light of
maintenance work order backlog. The labor budget should be evaluated for consistency with
local pay rates and staffing needs and the reviewer should compare local pay rates and staffing
needs according to the tables in Section 2.1.1. ‘

2.3.2  Planned and Unplanned Maintenance

A planned maintenance program is a systematic approach to performing maintenance activities
so that equipment failurc is'avoided. Planned maintenance is composed of predictive and
preventive maintenance. In the end, a good planned maintenance progtam should reduce material
and capital repair and replacement costs, improve personnel utilization and morale, reduce SSOs,
and sustain public confidence.

Examples of predictive maintenance includes monitoring equipment for carly warning signs of
impending failure, such as excess vibration, heat, dirty
oil, and leakage. Assessment and. inspection activities

can be c!assllﬁed as predictive maintenance. Vlbratlor} Reviewer - Point to Note
and lubrication analyses, thermography, and ultrasonics | The reviewer should inquire as to
are among the more common predictive maintenance whether tools such as vibration and
tools. Predictive maintenance also takes into account “;bmﬂt{on analysis, *heé mggﬁaphys or
historical information about the system as all systems wltrasonics are used, and obtain
. . . L . information on the extent of the
will deterjorate over time. A predictive maintenance programs.
program strives to jdentify potential problem areas and
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uncover trends that could affect equipment performance. Predictive maintenance offers an early
warning. It allows collection system personnel to detect early signs of increasing rates of wear
and therefore failure, and thus shift a “corrective” task into a “planned” task. To be truly
effective predictive, however, maintenance should not spur personnel into doing the work too
soon and wasting useful life and value of the equipment in question.

The basis of a good predictive maintenance program is recordkeeping. Only with accurate
recordkeeping can baseline conditions be established, problem areas identified, and a proactive

approach taken fo repairs and replacement.

Effective preventive maintenance minitmizes system costs and environmental impacts by
reducing breakdowns and thus the need for corrective or emergency maintenance, improves
reliability by minimizing the time equipment is out of service, increases the useful life of
equipment thus avoiding costly premature replacement, and avoids potential noncompliance
situations. An effective preventive maintenance program includes:

’ Trained personnel

. Scheduling based on system specific knowledge ‘

' Detailed instructions related to the maintenance of various pieces of equipment
. A system for recordkeeping ‘

. System knowledge in the form of maps, historical knowledge and records

An effective preventive maintenance program
builds on the inspection activitics and
predictive maintenance described in Sections
2.4.1 to 2.4.4, and includes a weli thought-out
schedule for these activities.

The basis of the schedule for mechanical
equipment maintenance (i.e., pump station
components) should be the manufacturers’
recommended activities and frequencies, This
schedule may then be augmented by the

Lubrication

Lubrication is probably one of the most important [
maintenance activities for mechanical systems, suchas §
pumps and motors. Frequency of lubrication, choice of §
lubricant and lubrication procedure are all important J
factors in this activity, These items should closely |
follow manufacturer instructions, but may be modified B
to fit site-specific conditions and particular equipment §
applications.

knowledge and experience of collection system personnel to reflect the site-specific
requirements. The schedule for sewer line cleaning, inspection, root remaval, and repair
activities should be based on periodic inspection data. In most systems, uniform frequencies for
sewer line cleaning, inspection, and root removal are not necessary and inefficient. In many
systems, a relatively small percentage of the pipe generates most of the problems. Efficient use
of inspection data allows the owner or operator to implement a schedule in the most constructive
marmner, In rare cases it may be appropriate to reduce maintenance frequency for a particular
piece of equipment. An example of a scheduling code and maintenance schedule for a pump is

shown below:
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Rotary Pump Maintenance Schedule
Frequency Maintenance Required
D Check packing gland assembly
D Check discharge pfcssure
8 inspect and lubricate bearings
A Fiush bearings and replace lubricant

D = Daily A = Annually-
8 = Semiannuaily

Typically, there is a maintenance card or record for each piece of equipment within the
collection system. These records should contain maintenance recommendations, schedule, and
instructions on conducting the specific maintenance activity. The records should include
documentation regarding any maintenance activities conducted to date and other observations -
related to that piece of equipment or system. Maintenance records are generally kept where
maintenance personnel have easy access to them. The reviewer should examine the full series of
periodic work orders (i.e. weekly, monthly, semiannually, and annually) for a selection of system
components (e.g., a few pump stations, several line segments). The reviewer should then
compare the recommended maintenance frequency to that which is actually performed. He or she
should also [ook at the backlog of work; not focusing solely on the number of backlogged work
orders, but on what that number represents in time. A very large system can have a hundred
orders backlogged and only be one week behind. In a computerized system, a listing of all open
work orders is usually very simple for collection system personnel to generate. The owner or
operator should be able to explain their system for prioritizing work orders.

The reviewer needs to clearly understand the following:

. How the maintenance data management system works

. How work orders are generated and distributed

. How field crews use the work orders

. How data from the field is collected and returned

. How and on whose authority work orders are closed out

The reviewer should check to see if data entry is timely and up to date.

Unplanned maintenance is that which takes place in response to equipment breakdowns or
emergencies. Unplanned maintenance may be corrective or emergency maintenance. Corrective
maintenance could occur as a result of preventive or predictive maintenance activities which
identified a problem situation. A work order should be issued so that the request for corrective
‘maintenance is directed to the proper personnel. An example of non-emergency corrective
maintenance could be a broken belt on a belt driven pump. The worn belt was not detected and
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replaced through preventive maintenance and therefore the pump is out of service until
corrective maintenance can be performed. Although the pump station may function with one
pump out of service, should another pump fail, the situation may become critical during peak

flow periods.

If the information can be easily generated the reviewer should select a sampling of work orders
and compare them to the corrective maintenance database to determine if repairs are being made
in a timely manner. Reviewers should note the current backlog of corrective maintenance work
orders. A corrective maintenance backlog of two weeks or less would indicate an owner or
operator in control of corrective maintenance. The owner or operator should be able to explain
corrective maintenance work orders that have not been completed within six months.

Corrective maintenance takes resources
away from predictive and preventive
maintenance. When corrective
maintenance becomes a predominant
activity, personngl may not be able to
perform planned maintenance, thus
leading to more corrective mainienance
and emergency situations, Emergency
maintenance occurs when a piece of
gquipment or system fails, creating a

- threat to public health, the
environment, or associated equipment.
This type of maintenance involves
repairs, on short notice, of
malfunctioning equipment or sewers, A
broken force main, totally non-
functional pump station, and street

Types of Portable Emergency Equipment

Bypass pumps

Portable generator

Air compressor, trailer-mounted

Manhole lifters and gas testing equipment

Sewer rodder and/or flushing machine

Portable Hghis and hand {ools

Chemical spray units (for insects and rodent control)
Truck (1-ton) and trailers

Yacuum truck :
Repair equipment for excavation (backhoe, shoring P
equipment, concrete mixers, gasoline operated saws, |}
traffic control equipment, etc.) ;
Confined space entry gear

cave-ins are all examples of emergency situations.

Emergency crews should be geared to a 24-hour-a-day, year-round operation. Most large
systems have staffed 24-hour crews; many small systems have an “on-call” system. The owner

or operator should be able to produce written
procedures which spell out the type of action to take in
a particular type of emergency and the equipment and
personnel requirements necessary to carry out the
action. The crews should have copies of these
procedures and be familiar with them. Equipment must
be located in an casily accessible area and be ready to
move in a short period of time. Vehicles and

Reviewer - Point to Note

The reviewer should note the preseace
of supplies during the review of the
vard where equipment and spare parts
arc maintained and personnel are
dispatched.,

equipment must be ready to perform, under extreme
climatic conditions if necessary. The emergency crew
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may need materials such as piping, pipe fittings, bedding materials and concrete. The owner or
operator should have supplies on hand to allow for two point (i.e. segment, fitting, or
appurtenance) repairs of any part of its system.

Pump stations should be subject to inspection and preventive maintenance on a regular schedule.
The frequency of inspection may vary from once a week, for a reliable pump station equipped
with a telemetry system, to continuous staffing at a large pump station. The basic inspection
should include verification that alarm systems are ,
operating properly, wet well levels are properly set, all

Owaer or Operator - Point to Note

indicator lig'hts' and volltage reaéings are within _ Occasionally a supervisor should
acceptable limits, suction and discharge pressures are perform an unscheduled inspectionto |
within normal limits, that the pumps are running without confirm that tasks have been performed J

excessive heat or vibration and have the required amount as expected.
of lubrication, and that the emergency generator is ready
if needed. Less frequent inspections may include such
items as vibration analysis and internal inspection of
pump components.

Observations and tasks performed should be recorded in a log book or on a checklist at the pump
station. It is important to note how this data returns to the central maintenance data management
system. At the time of the inspection, coflection system personnel may perform minor repairs if
necessary. If non-emergency repairs are required that are beyond the staff’s training, it will
probably be necessary to prepare a work order which routs a request though the proper channels
to initiate the repair action. During the review the reviewer should check a random number of
work orders to seec how they move through the system. The reviewer should note whether repairs
are being carried out promptly. In pump stations, for critical equipment (pumps, drives, power
cquipment, and control equipment}, there should not be much backlog, unless the staff is waiting
for parts.

During the review, the reviewer should also make on-site observations of a representative pump
stations. The reviewer should plan at least kalf an hour to look at the simplest two-pump
prefabricated station, and one to two hours to look at a larger station. In large systems, drive time
between stations may be significant. The reviewer should strive to see a range of pump station
sizes and types (i.e., the largest, smallest, most remote and any that review of work orders has
indicated might be probiemdtlc)

Overall, the pump station should be clean, in good structural condition and exhibit minimal odor.
The reviewer should note the settings of the pumps (i.¢., which are operating, which are on
stand-by, and which are not operating and why). The operating pumps should be observed for
noise, heat, and excessive vibration. The settings in the wet well should be noted (as indicated on
the controls, as direct observation of the reviewer in the wet well is not recommended) and the
presence of any flashing alarm lights. The reviewer is reminded of the atmospheric hazards in a
pump station (make sure ventilation has been running prior to arrival) and to avoid confined
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space entry. If the pump station has an overflow its outlet should be observed, if possible, for
signs of any recent overflows such as floatable materials or toilet paper. The reviewer should
check the log book and/or checklist kept at the pump station to ensure that records are current
and all maintenance activities have been performed. Below is a listing of items that indicate
inadequate mainfenance:

. Overall poor housekeeping and ¢leanliness

. Excessive grease accumulation in wet well

. Excessive corrosion on railings, ladders, and other metal components

. Sagging, worn, improperly sized, or inadequate belts

. Excessive equipment out of service for repair or any equipment for which repair has not
been ordered (i.e., a work order issued} - :

. Pumps running with excessive heat, vibration, or noise

. Peeling paint and/or dirty equipment (the care given to equipment’s outer surfaces often,
but not always, mirrors internal condition) '

. Check valves not closing when pumps shut off

. Inoperative instrumentation, alarms, and recording equipment

. “Jury-rigged” repairs (i.e., “temporary” repairs using inappropriate materials)

«  Leakage from pumps, piping, or valves (some types of pump seals are designed to “leak”
seal water) :

. Inadequate lighting or ineffective/inopertive ventilation equipment

2.3.3 Sewer Cleaning

The purpose of sewer cleaning is to remove accumulated material from the sewer. Cleaning
helps to prevent blockages and is also used to prepare the sewer for inspections. Stoppages in
gravity sewers are usually

caused by a structural defect, ” N

poor design, poor construction, Results of Various Flow Velocities

an ac.cumuiatmp of material in Velooit Resull

the pipe (especially grease), or 2.0 fUSCCvevvecrn e Very little material buildup in pipe
root intrusion, Protruding traps 1420 fUSEC..cccveririrrienerinnes Heavier grit (sand and gravel) begin
(lateral sewer connections to accumulate

incorteatly nstalled o that they | LUKt e L O o
protrude into the main sewer) inorganic solids accunulate

may catch debris which then (BEPA 1574)

causes a further buildup of A

solids that eventually block the
sewer, If the flow is less than
approximately 1.0 to 1.4 feet per second, grit and solids can accumulate leading to a potential
blockage.

There are three major methods of sewer cleaning: hydraulic, mechanical, and chemicat.
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Hydraulic cleaning (also referred to as flushing) refers to any application of water to clean the
pipe. Mechanical cleaning uscs physical devices to scrape, cut, or pull material from the sewer.
Chemical cleaning can facilitate the control of :
odors, grease buildup, root growth, corrosion,
and insect and rodent infestation. For additional | g.er Cleaning Recards
information on sewer cleaning methods refer to ‘
Volumes [ and 11 of Operation and *  Date, time, and location of stoppage or
Maintenance of Wastewater Collection Systems routine cleaning activity

(CSU Sacramento 1996 and 1998). * Method of cleaning used
«  Cause of stoppage

. . «  Identity of cleaning crew
The backbone of an effective sewer cleaning s+ Further actions necessary and/or initiated

program is accurate recordkeeping. Accurate * Weather conditions
recordkeeping provides the collection system S
owner or operator with information on the areas :

of the collection system susceptible to stoppages such
that all portions of the system can be on an appropriate
schedule. The reviewer should examine the records for
legibility and completeness. He or she should then
review the database to determine if entry of the field
notes is current and accurate.

Sewers vary widely in their need for preventive
cleaning. The collection system in a restaurant district
may require cleaning every six months in order to
prevent grease blockages. An area of the sewer system
with new PVC piping and no significant grease
contribution with reasonable and consistent slopes (i.e.,
no sags) may be able to go five years with no
problems.

Root and grease buildup can cause blockages it a The owner or operator should be able to identify

sewer sysiem [photo; North Carolina Department of i
Natural Research (NCDNRJ, problem collection syster areas, preferably on a map.

Potential problem areas identified should include those

due to grease or industrial discharges, hydraulic
bottlenecks in the collection system, areas of poor design (e.g., insufficiently sioped sewers),
areas prone to root intrusion, sags, and displacements. The connection between problem areas in
the collection system and the preventive maintenance cleaning schedule should be clear. The
owner or operator should also be able to identify the number of stoppages experienced per mile
of sewet pipe. If the system is experiencing a steady increase in stoppages, the reviewer should
try to determine the cause (i.e., lack of preventive maintenance funding, deterioration of the .
sewers due to age, an increase in grease producing activities, etc).
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2.3.4  Parts and Equipment Inventory

An inventory of spare parts, equipment, and supplies should be maintained by the collection
system owner or operator. The inventory should be based on equipment manufacturer’s
recommendations, supplemented by historical experience with maintenance and equipment
problems, Without such an inventory, the collection system may experience long down times or
periods of inefficient operation in the event of a breakdown or malfunction.

Files should be maintained on all pieces of

. . Basic Equipment Inventory
equipment and major tools, The owner or

operator should have a system to assure that + Type, age, and description of the equipment
cach crew always has adequate tools. Tools + Manufacturer
should be subject to sign out procedures to’ * Fuel type and other special requirements

» Operating costs and repair history

provide accountability. Tools and equipment
should be replaced at the end of their useful
life. The reviewer should inquire as to how
this is determined and how funds are made available to ensure this is the case. In addition, the
reviewer should look at the tools and note their condition.

The owner or operator should maintain a yard where equipment, supplies, and spare parts are
maintained and personnel are dispatched. Very large systems may maintain more than one yard.
In this case, the reviewer should perform a visual survey at the main yard. In small fo medium
size systems, collection system operations may share the yard with the department of public
works, water department, or other municipal agencies. In this case the reviewer should determine
what percentage is being allotted for collection system items. The most important features of the
‘yard are convenience and accessibility.

The reviewer should observe a random sampling of inspection and maintenance crew vehicles
for equipment as described above. A review of the equipment and manufacturer’s manuals aids
in determining what spare parts should be maintained. The owner or operator should then

" consider the frequency of usage of the part, how critical the part is, and finally how difficult the
patt is to obtain when determining how many
of the part to keep in stock. Spare parts should
be kept in a clean, well-protected stock room. Owner or Operator - Point te Note

Critical parts are those which are essential to The owner or operator should have a procedure for
the operation of the collection system. Similar
to equipment and tools management, a
tracking system should be in place, including
procedures on logging out materials, when maintenance personnel must use them. The owner or
operator should be able to produce the spare parts inventory and clearly identify those parts
deemed critical. The reviewer should evaluate the inventory and selected items in the stockroom
to determine whether the specified number of these parts are being maintained.

determining which spare parts are critical.
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2.4  Sewer System Capacity Evaluation - Testing and Inspection

The collection system owner or operator should have a program in place to periodically evaluate
the capacity of the sewer system in both wet and dry weather flows and ensure the capacity is
maintained as it was designed. The capacity evaluation program builds upon ongoing activities
and the everyday preventive maintenance that takes place in a system. The capacity evaluation
begins with an inventory and characterization of the system components. The inventory should
include the Tollowing basic information about the system:

. Poputation served

. Total system size (feet or miles)

. . Inventory of pipe length, size, material and age, and interior and exterior condition as
available

. Inventory of appurtenances such as bypasses, siphons, diversions, pump stations, tide or

flood gates and manholes, etc., including size or capacily, material and age, and condition
as available

o Force main locations, length, size and materials, and condition as available
« - Pipe slopes and inverts
. Location of house laterals - both upper and lower

The system then undergoes general inspection (described below in Sections 2.4.1 to0 2.4.4) which
serves to continuously update and add to the inventory information.

The next step in the capacity evaluation is to identify the location of wet weather related S80s,
surcharged lines, basement backups, and any '
other areas of known capacity limitations.
These arcas warrant further investigation in
the form of flow and rainfall monitoring and
inspection procedures o identify and
quantify the problem. The reviewer should
determine that the capacity evaluation
includes an estimate peak flows experienced
in the system, an estimate of the capacity of
key system components, and identifies the
mafor sources of /1 that coatribute to
hydraulic overloading events. The capacity
evaluation should also make use of a
hydraulic model, if any, to identify areas
with hydraulic limitations and evaluate
aiternatives-to alleviate capacity limitations,
Short and long term alternatives to address
hydraulic deficiencies should be identified, pr;ont[zed and scheduled for implementation.

A sewer Inspection is an Important part of a sewer
system capacity evaluation (photo: N.J. Department of
Environmental Protection).
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2.4.1 Flow Monitoring

Fundamental information about the collection system is-obtained by flow monitoring. Flow
monitoring provides information on dry weather flows as well as areas of the collection system

- potentially affected by I/I. Flow measurement may also be performed for billing purposes, to
assess the need for new sewers in a certain area, or to calibrate a model. There are three
techniques commonly used for monitoring flow rates: (1) permanent and long-term, (2)
temporary, and (3) instantaneous. Permanent installations are done at key points in the collection
system such as the discharge point of a satellite collection systcm, pump stations, and key
junctions. Temporary monitoring consists of flow meters typically installed for 30-90 days.
Instantancous flow metering is performed by collection system personnel, one reading is taken
and then the measuring device is removed. The collection system owner or operator should have
a flow monitoring plan that describes their flow monitoring strategy or should at least be able to
provide the following information: '

. Purpose of the flow monitoring

. Location of all flow meters

. Type of flow meters

. Flow meter inspection and calibration frequency

A flow monitoring plan should provide for routine inspection, service, and calibration checks (as
opposed to actual calibration). In some cases, the data is calibrated rather than the flow meter.
Checks should include taking independent water level (and ideally velocity readings), cleaning
accumulated debris and silt from the flow meter area, downloading data (sometimes only once
per month), and checking the desiccant and battery state. Records of each inspection should be
maintained.

Flow measurements performed for the purpose of quantifying I/ are typically separated into
three components: base flow, infiltration, and inflow. Base flow is generally taken to mean the
wastewater generated without any I/l component. Infiltration is the seepage of groundwater into
pipes or manholes through defects such as cracks, broken joints, etc. Inflow is the water which
enters the sewer through direct connections such as roof leaders, direct connections from storm
drains or yard, area, and foundation drains, the holes in and around the rim of manhole covers,
etc. Many collection system owners or operators add a third classification: rainfall induced
infiltration (RII). RII is stormwater that enters the collection system through defects that lie so
close to the ground surface that they are easily reached. Although not from piped sources, RII
tends to act more like inflow than infiltration.

In addition to the usc of flow meters, which may be expensive for a small owner or operator,
other methods of inspecting flows may be employed such as visually monitoring manholes
during low-flow periods to determine arcas with excessive I/, For a very small system, this
technique may be an effective and low-cost means of identifying problem arcas in the system
which require further investigation.
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The owner or operator should have in place a program for the efficient identification of
excessive I/1. The program should look at the wastewater treatment plant, pump stations,

. permanent meter flows, and rainfali data to characterize peaking factors for the whole system
and major drainage basins. The reviewer should evaluate the program including procedures and
records associated with the flow monitoring plan. Temporary meters should be used on a
“roving” basis to identify areas with high wet weather flows. Areas with high wet weather flows
should then be subject to inspection and rehabilitation activities.

2.4.2 Sewer System Testing

Sewer system testing techniques are often used to identify leaks which aliow unwanted
infiltration into the sewer system and determine the location of illicit connections and other
sources of stormwater inflow. Two commonly implemented technigues include smoke testing
and dyed water tesling. Regardless of the program(s) implemented by the owner or operator, the
reviewer should evaluate any procedures and records that have been established for these
programs. The reviewer should also evaluate any public relations program and assess how the
owner or operator communicates with the public during these tests (i.e., when there is a
possibility of smoke entering a home or building).

Smoke testing is a relatively inexpensive and quick
method of detecting sources of inflow in sewer Areas Usually Smoke Tested
systems, such as down spouts, or driveway and yard '
drains and works best suited for detecting cross
connections and point source inflow leaks. Smoke
testing is not typically used on a routine basis, but
rather when evidence of excessive I/1 aiready

exists. With each end of the sewer of interest
plugged, smoke is introduced into the test section,
usually via a manhole, Sources of inflow can then
be identified when smoke escapes through them.

Drainage paths

Ponding arcas

Roof leaders

Cellars

Yard and area drains
Fountain drains

Abandoned building sewers
Faulty service connections

L R N T

If the collection system owner or'operator implements a regular program of smoke testing, the
program should include a public notification procedure. The owner or operator should also have
procedures to define:

. How line segments are isolated
. The maximum amount of line to be smoked at one time
. The weather conditions in which smoke testing is conducted (i.e., no rain or snow, litile

wind and daylight only)

The results of positive smoke tests should be documented with carefully labeled photographs.
.Building inspections are sometimes conducted as part of a smoke testing program and, in some
cases, may be the only way to find illegal connections. If propetly connected to the sanitary
sewer system, smoke should exit the vent stacks of the surrounding properties. If traces of the
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smoke or its odor enter the building, it is an indication that gases from the sewer system may
also be entering. Building inspections can be labor intensive and require advanced preparation
and communication with the public, :

Dyed water testing may be used 1o establish the connection of a fixture or appurtenance to the
sewer. It is often used to confirm smoke testing or to test fixtures that did not smoke. As is the
case with smoke testing, it is nol used on a routine basis but rather in areas that have displayed
high wet weather flows. Dyed water testing can be used to identify structurally damaged
manholes that might create potentia] I/1 problems. This is accomplished by flooding the arca
close to the suspected manholes with dyed water and checking for entry of dyed water at the
frame-chimney area, cone/corbel, and walls of the manhole.

2.4.3  Sewer System Inspection

Visual inspection of manholes and pipelines are the first line of defense in the identification of
existing or potential problem areas. Visual inspections should take place on both a scheduled
basis and as part of any preventive or corrective maintenance activity, Visual inspections provide
additional information concerning the accuracy of system mapping, the presence and degree of
I/1 problems, and the physical state-of-repair of the system. By observing the manhole directly
and the incoming and outgoing lines with a mirror, it is possible to determine structural
condition, the presence of roots, condition of
Joints, depth of debris in the line, and depth of
flow. The reviewer should examine the
records of visual inspections to ensure that
the following information is recorded:

. Manhole identification number and
location
v Cracks or breaks in the manhole or

pipe (inspection sheets and/or Jogs
should record  details on defects)

. Accumulations of grease, debris, or
grit
. Wastewater flow characteristics (e.g.,
flowing freely or backed up)
. Inflow
. Infiitration (presence of clear water in )
or flowing through the manhole) e . _ :
. Presence of ¢orrosion Damage to the sewer system Inirastructure, such as

. Offsets or misalignments - this broken manhole cover allows stormwater into the
sewer system (photo: Limno-Tech, Inc.)

. Condition of the frame

. Evidence of surcharge

. Atmospheric hazard measurements (especially hydrogen sulfide)

. If repair is necessary, a notation as to whether a work order has been issued
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Manholes should undergo routine inspection typically every one to five years. There should be a
baseline for manhole inspections {e.g., once every two years) with problematic manholes being
inspected more frequently. The reviewer should conduct visual observation at a small but
representative number of manholes for the items listed above.

There arc various pipeline inspection techniques, the most common include: lamping, camera
inspection, sonar, and CCTV. These will be explained further in the following sections:

2.4.3.1 Sewer System Inspection Techniques

Sewer inspection is an important component of any maintenance program. There are a number of
inspection techniques that may be emploved 1o inspect a sewer system. The reviewer should
determine if a inspection program includes frequency and schedule of inspections and

procedures to record the results. Sewer system cleaning should always be considered before
inspection is performed in order to provide adequate clearance and inspection results.
Additionalty, a reviewer should evaluate records mairitained for inspection activities including if
information is maintained on standardized logs and should include:

. Location and identification of line being inspected

. Pipe size and type

. -Name of personnel performing inspection

. Distance inspected

. Cleanliness of the line

. Condition of the manhole with pipe defects identified by footage from the starting
manhole

* . Results of inspection, including estimates of I/]

Lamping involves lowering a still camera into a manhole. The camera is lined up with the
centerline of the junction of the manhole frame and sewer. A picture is the taken down the pipe
with a strobe-like flash. A disadvantage of this technique is that only the first 10-12 feet of the
pipe can be inspected upstream and downstream of the access point. Additionally, it has limited
use in small diameter sewers. The benefits of this technique include not requiring confined space
entry and little equipment and set-up time is required.

Camera inspection is more comprehensive then lamping in that more of the sewer can be
viewed. A still camera is mounted on a floatable raft and released into a pipe. The camera takes
pictures with a strobe-like flash as it floats through the sewer pipe. This technique is often
employed in larger lines where access points are far apart. Similarly to lamping, portions of the
pipe may still be missed using this technique. Obviously, there also must be flow in the pipe for
the raft to float, This technique also does not fully capture the invert of the pipe and its condition.

Sonar is a newer technelogy deployed similarly to CCTV cameras, described in more defail
below. The sonar emits a pulse which bounces off the walis of the sewer. The time it takes for
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this pulse to bounce back provides data providing an image of the interior of the pipe including
its structural condition. A benefit of this technique is that it can be used in flooded or
inaccessible sections of the sewer. The drawback is that the technique requires heavy and
expensive equipment. '

Sewer scanner and evaluation is an experimental technology where a 360 degree scanner
produces a full digital picture of the interior of the pipe. This technique is similar to sonar in that
a more complete image of a pipe can be made than with CCTV, but not all types of sewer defects
may be identified as readily (i.¢., infiltration, corrosion),

Closed Circuit Television (CCTY) inspections are a helpful tool for early detection of potential
problems. This technique involves a closed-circuit camera with a light which is self-propelled or
pulled down the pipe. As it moves it records the interior of the pipe. CCTV inspections may be
done on a routine basis as part of the preventive maintenance program as well as part of an
investigation into the cause of V1. CCTV, however, eliminates the hazards associated with
confined space entry. The output is displayed on a monitor and videotaped. A benefit of CCTV
inspection is that a permanent visual record is captured for subsequent reviews.

2.5  Sewer System Rehabilitation

The collection system owner or operator should have a sewer rehabilitation program. The
objective of sewer rehabilitation is {o maintain the overall viability of a collection system. This is
done in three ways: (1) ensuring its structural integrity; (2) limiting the loss of conveyance and
wastewater treatment capacity due to cxcessive I/]; and (3) limiting the potential for groundwater
contamination by controlling exfiltration from the pipe network. The rehabilitation program
should build on information obtained as a result of all forms of maintenance and observations
made as part of the capacity evaluation and asset inventory to assure the continued ability of the
system to provide sales and service at the least cost. The reviewer should try to gain a sense of
how rehabilitation is pricritorized. Priorities may be stated in the written program or may be
determined through interviews with system personnel.

There are many rehabilitation methods, The choice of metheds depends on pipe size, type,
location, dimensional changes, sewer flow, material deposition, surface conditions, severity of
I/1, and other physical factors. Non-structural repairs typically invotve the sealing of leaking
joints in otherwise sound pipe.

Structural repairs involve either the replacement of all or a portion of a sewer line, or the lining
of the sewer. These repairs can be carried out by excavating usually for repairs limited to one or
two pipe segments (these are known as point repairs) or by trenchless technologies (in which
repair is carried out via existing manholes or a limited number of access excavations).

The rehabilitation program should identify the methods that have been used in the past, their
success rating and methods to be used in the future. An reviewer who wants further guidance on
methods of rehabilitation may consult:
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. Technology Description from 2004
Report to Congress (EPA 2004) SEPA

. Operation and Maintenance of '
Wastewater Collection Systems,
Volumes [ and {I (CSU Sacramento
1996 and 1998)

. Existing Sewer Evaluation and
Rehabilitation (WEF 1994)

Impacts and Control of CS0s and §5Os

The reviewer should determine the owner’s or
operator’s policies regarding service lateral
rchabilitation since service laterals can
constitute a serious source of I/I. Manholes
should not be neglected in the rehabilitation
program. Manhole covers can allow significant
inflow to enter the system because they are
often located in the path of surface runoff.
Manholes themselves can also be a significant
source of infiltration from cracks in the barrel
of the manhole.

The owner or operator should be able to produce documentation on the location and methods used
for sewer rehabilitation. The reviewer should compare the rehabilitation accomplished with that
recommended by the capacity evaluation program. When examining the collection system
rehabilitation program, the reviewer should be able to answer the following questions:

. Is rehabilitation taking place before it becomes emergency maintenance?

. Are recommendations made as a result of the previously described inspections?
. Does the rehabilitation program take into account the age and condition of the sewers?
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CHAPTER 3. CHECKLIST FOR CONDUCTING
EVALUATIONS OF WASTEWATER COLLECTION SYSTEM
CAPACITY, MANAGEMENT, OPERATION, AND
MAINTENANCE (CMOM) PROGRAMS

The following is a comprehensive checklist available for use in the review process. The checklist
consists of a series of questions organized by major categories and sub-categories. The major
category is followed by a brief statement describing the category. Following the sub-category is
a brief clarifying statement. References are then given,

Questions ar¢ provided in a table format that includes the question, response, and documentation
available.

Response is completed by using information and data acquired from the data and information
request, onsite interviews, and site reviews. An alternative to this process is to {ransmit the entire
checklist to the collection system owner or operator to complete and return electronically.
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Appendix A

y EXAMPLE |
COLLECTION SYSTEM PERFORMANCE

| INDICATOR DATA

COLLECTION FORM




EXAMPLE

COLLECTION SYSTEM PERFORMANCE INDICATOR DATA

COLLECTION FORM
I, General Information
A. Agency Name
B. Agency Address
Street
City State Zip
C. Contact Person
D. Telephone: Voice Fax Email
E Data provided for latest fiscal/calendar year, 20
I1. Collection System Description
A. Service Area Square miles
B. Population Served
C. System Inventory
Miles of gravity | .Miles of force Number of Number of Number of Number of air,
sewer main maintenance pump stations siphons vacuum, or
access air/vacuum
structures relief valves
. Number of Service Connegtions:
Residential Commercial Industrial Total
E. Laieral Responsibility (check one)
1. Atmain line connection only
2. From main line to property line or easement/cleanout
3. Beyond property line/cleanout
4. Other
F. System combined (storm and sanitary)? Yes __ No__ [fyes, % combined ____
G. Average Annual Precipitation inches -
H System Flow Characteristics (total for service area)
Peak Dry Weather Flow (MGD} Peak Wel Weather Flow (MGD) Average Daily Flow (MGD)

A-}




III.  Special Conditions ,
A, Indicate local conditions that are accounted for during design, construction,
 operation, and maintenance of the collection system.
1. Precipitation: Yes No If yes, provide brief explanation
2. Terrain: Yes No _If yes, provide brief explanation
3. Soiis: Yes No If yes, provide brief explanation
4, Temperature: Yes No If yes, provide brief explanation
5. Groundwater: Yes No If yes, provide brief explanation
6.  Geology: Yes No If yes, provide brief explanation
7. Other:
B. Is corrosion a significant problem? Yes No
. [s there a corrosion control program in place? Yes No
C. Is odor a significant problem? : Yes No
. Is there an odor control program in place? Yes No
D. Is grease a significant problem? Yes No
. Is there a grease control program in place? Yes No
E. Are roots a significant problem? Yes No
s [s there a root control program in place? Yes No
V.  Age Distribution of Collection System
Age Gravity Sewer, miles Force Mains, miles or feet : Number of Pump Stations
0-25 years
26 - 50 years
51 - 75 years
> 76 years




v, Size Distribution of Collection System
Diameter in inches Gravity Sewer, miles Force Mains, miles or feet |
8 inches or less
9 - 18 inches
19 - 36 inches
> 36 inches
VI,  Distribution of Gravity Sewer By Material
- Vitrified Clay Pipe (VCP) Miles
Reinforced Concrete Pipe (RCP) Miles
Unreinforced Concrete Pipe (CP) Miles
Plastic (all types) Miles
Brick Miles
Other Miles
Other Miles
Other Miles
VII. istribution of Force Mains By Material (circle one)

Reinforced Concrete Pipe (RCP)
Prestressed Concrete Cylinder Pipe (PCCP)
Asbestos Cement Pipe (ACP)
Polyvinyl Chioride (PVC)

Steel

Ductile Iron

Cast Iron

Techite (RPMP)

High Density Polyethylene (HDPE)
Fiberglass Reinforced Plastic (FRP)
Other

ACTEQFEUOWERY EOMHUOWR

miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
miles or feet
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VIII. Preventive Maintenance of System

A. Physical Inspection of Collection System, Preventive Maintenance
Inspection Activity Total Annual Labor Total Completed (Miles . Crew Size (s}
Hours Expended for This of Pipe or Manheles
Activity Inspected Annually)
CCTV
Visual Manhole
Inspection, Surface Only
Visuai Manhole
Inspection, Remove
Cover
Visual Gravity Line
[nspection, Surface Only
Visual Foree Main
Inspection, Surface Only
Other (Sonar, etc.)
B Mechanical and Hydraulic Cleaning, Preventive Maintenance
Cleaning Total Annual Total Annual Total Miles Crew Size (s) Range of Pipe
Activity Labor Hours Labor Hours Cieaned ‘ Diameters
Expended for Expended for Annually Cleaned

This Activity

Scheduled PM

Hydraulic Jet

Bails, Kites,
Scooters

Combination
Machines

Rod Machines

Hand Rodding

Bucket
Machines

Chemicat Root
Controd

Chemical or
Biological
Grease Control

A-d




IX.

XI.

XIL

XIIL

Dry Weather Stoppages

AECEOMHUOR>RE OWMUOE>

Number of stoppages, annually
Average time to clear stoppage
Number of stoppages resulting in overflows and/or packups annually _

Total quantity of overflow(s}

Is there an established procedure for problem diagnosis? Yes ____No _____
Are {ulure preventive measures initiated based on diagnosis? Yes ____ No
What equipment is available for emergency response? :

epairs and Rehabilitation, Proactive

Number of annual spot repairs identified
Number of annual spot repairs compieted
Percent of spot repairs contracted

Number of manholes identified for rehabilitation
Number of manholes rehabilitated annually
Percent of manhole repairs contracted :
Feet of main line needing rehabilitation

Feet of main line rehabititated

Percent of main line rehabilitation contracted

~ Number of manholes scheduied for rehabititation under Capital Improvement Program (s)

Feet of main line scheduled for rehabilitation under Capital Improvement Program (s)

Repairs and Rehabilitation, Reactive

A,

B,

Number of annual line features
Number of {ine repairs

Pump Stations

A,

ETPOOEFY OZEIASTEZOTPEUOW

Number of pump stations inspected

. Frequency of inspections (daily, every other day, weekly)
Number of inpsecticn crews :

Crew size

Number of pump stations with pump capacily redundancy

Number of pump stations with backup power sources

Number of pump stations with dry weather capacily limitations

Number of pump stations with wet weather capacity limiiations

Number of pump stations calibrated annually

Number of pump stations with permanent flowmeters

Number of pump stations with remote status monitoring

Number of pump stations with running time meters

Number of mechanical maintenance staff assigned to mechanical maintenance
Number of elecirical maintenance staff assigned to slectrical maintenance
Total labor hours scheduled annually for eleetrical and mechanical PM tasks
Total tabor hours expended annually for electrical and mechanical PM tasks

ump Station Failures, Dry Weather

Number of faitures resulting in overflows/bypass or backup, annually
Total quantity of overflow/bypass Galions or MG

Average time to restore operationat capability hours

Tolal labor hours expended for electrical and mechariical corrective maintenance tasks
I5 failure mode and effect diagnosed? Yes _ No __

Are future preventive measures initiated based on diagnosis? Yes __ No

What equipment is available for emergency response?




X1V, Force Mains

XV.

XVI,

XVIL

XVIIL

XIX.

A.

vow

Al
A.
B.
C.
D.

Force mains inspected annually miles or feet {visual surface inspection of
alignment)

Force mains menitored annually miles or fest (pressure profile, capacity)
Number of force main failures annually

Cause(s) of force main failures

r Relief/Vacuum Valves

What is frequency of valve inspections?
What is frequency of PM (backflushing, etc)?
Number of annual valve failures
Cause(s) of valve failures

System Operation and Maintenance Efficiency

Total fuil time or full time equivalent staff assigned to O & M (excluding administration siaff but
including line managers, supervisors)
Total estimated labor hours actually expended for active O & M tasks (this is the total above less
hours for sick, vacation, holidays, training, breaks, etc., not directly refated to performing O & M
tasks)

Level of Service

omEMUOE

ZECRETDOMBOO®

w
-~]
&

<

ow >

Average annual rate for residential users
Rate-based on: water consumption Flat rate - Other
Number of complaints annually

Number of complaints that are agency responsibitity

Number of public health or other warnings issued annually

Number of claims for damages due to backups annually

Total cost of claims settled annually

Financial
Total annual revenue received from wastewater
L. % of revenue for long-term debt
2. % of revenue for treatment and disposal

3. %ofrevenue for collection and conveyance
Current value of coliection system assets
Annual O & M expenditure
Annual CI? expenditure for repair, replacement, or rehabilitation
Annual O & M training budget
Total number of O & M personnel (including administrative in O & M department)
Number of personnel with collection system certification
Number of personnel qualified for collection syster certification
Amount of O & M budget aliocated for contracted services
Hydroflush cost per foot
Rodding cost per foot
Bucketing cost per foot
CCTV cost per foot
Spot repairs, cost each

Total labor hours assigned to O & M
Number of lost time injuries
Total lost time days

Total cost of fost time injuries

A-6



XX, Regulatory

mOOw

XXI.

G
A,
B.
C
D

m

Total number of violations issued annually

Total cost of fines paid annually _
What is minimum reportable quantity in galions?
What is time reporting requirement?
Number of annual WWTF upsets due to wet weather flow

eneral

Has SSES been performed on system? Yes No

Total O & M positions currently budgetd
Total © & M positions currently filled
[s computerized maintenance management system (s) used for O & M managing? Yes __ No ___

Is GIS system used for O & M managing? Yes No

XXII. Procedures or Other Documentation Available

XXIIIL.

TOZErASTEONECOFE

Cverflow, bypass and containment Yes No

Problem evatuation and solution Yes __ No

Cleanup procedure Yes No

Failure mode and effect procedure Yes No

O & M budget process Yes No

O & M budget with line item detail Yes No

Long-range CIP planning for system expansion, rehabilitation, and replacement Yes ___ No____

Is there a written procedure for cleanup to mitigate effect of overflow? Yes No

Is there a written procedure for containing overflows and bypasses? Yes No

ts there an established procedure for containing overfiows and bypasses? Yes Neo

Is there an established procedure for problem evaluation and solution? Yes No

Is there an established procedure for cleanup to mitigate effect of overflow? Yes No

Is there a grease control program? Yes No

Is there a pretreatment program? Yes Neo

Is there a private source I/l reduction program? Yes No

Do you have chronic O & M problems that are designed into your system? Yes No
If yes, provide brief description

Da you have chronic O & M problems that are constructed into your system? Yes No
If yes, provide brief description

How would you rate your construction inspection program?
Very effective Needs improvement Poor

Definitions/Clarifications
Maintenance access structures, most commonly manholes, in your system that are incorporated
into your O & M program.,

Pump capacity redundancy is the ability to maintain pumping at design capacity with the largest
pump out of service.

Remote status monitoring is any remote monitoring system such as alarm telemetry or SCADA
that provides remote pump station status information.

You will notice that in the section on-stoppages and pump station failures, we are asking for dry
weather incidents only. Dry weather system performance is a good indicator or effectiveness of O
& M program. [f you have wet weather information that you wish (o provide aiso, please do.

Under the Special Conditiens sections we are identifying conditions that are present in your
system that require consideration during design, construction, and O & M of your system.

A-T7



XX1v,

H.

Any of the questions dealing with labor hours are designed to determine total labor hours
irrespective of crew size or crews that are only assigned to cleaning, for example, less than full
time.

Qur goal is (o oblain data that can be or are standardized and that are accurate. We also realize
that some data may not be available; however, data can be accurately estimated. [f you estimate
data please follow with an (E).

If data is not available please indicate “NA.” 1f data does not apply to your system, please indicate
by “DNA ' .

Failure mode and effect refers to any established procedure you have to diagnose system failures
to determing the cause and effect of the failure. This can apply to crews clearing stoppages or to
pump station failures.

Pump station inspection (XII) means scheduled inspection by operators to verify station operation
and perform PM. It excludes electrical or mechanical craft maintenance.-

Stoppage in section IX refers only to stoppages other than pump stations, Pump stations are

covered in Section XIIE Backup in this case refers to 2 basement or other structure backup as
opposed to main line sewer backup.

Additional Comments

A-8



Appendix B

EXAMPLE INTERVIEW SCHEDULE
' AND TOPICS
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Appendix C

INFORMATION SOURCES



Information Sources
(Updated Navember 2004)

WEBSITES (water and/or wastewater-oriented; {inancial related)

EPA National Compliance Assistance Clearinghouse wywyiv.epa gov/clearinghouse

Compliance Assistance Centers . http:/f'www.assistancecenters.net
Construction Industry Compliance Assistance Center www.cicacenter.org

EPA NPDES website htp:/fwww.epa.gov/npdes

EPA Operator On-Site Technical Assistance Program-—I04(g) www.éga.gov/owm/mab/smcomm/l Qdg/sste htm
(hands-on assistance (o small municipal WWTP operators at no cost to community)

EPA Office of Wastewater Management WWW.epa. goviowm

EPA Clean Water Tribal Grant Program www.epa. goviowm/mab/indian/ewisa, him
EPA Colonias Program www.epa.gov/owm/rﬁab/mcxicaﬁ

EPA Clean Water State Revolving Loan Fund Program www.epa.goviowm/ewiinance/cwsrf
EPA Website (Headquarters & Regions) WWW.ena.gov/

EPA Small Business Gateway i hitp://www.cpa.pov/smallbusiness .
Environmental Finance Center hitp:/fsspa.boisestate.edu/efe

National Environmental Services Center/WV University www.nesc.wvu.edul V

Local Govt, Envirenmental Assistance Network www .lgean.org

Rural Community Assistance Program (RCAP) ‘ WWW.ICAD.OTE

Water Environment Federation (WETF) www.weforg

AMSA www.amsa-cleanwater.org/pubs/
American Water Works Assoc. (AW WA) httg://www,awwa‘.org[

National Association of Towns & Townships (NATAT) htip://www.natat, org/

PUBLICATIONS /TRAINING VIDEOS INCWSLETTERS, ete.

EPA National 8ervice Center For Environmental Publications (NSCEP)
USEPAMNSCEP

PO Box 42419

Cincinnati, OH 45242

Tele: 1-800-493-9198 or 513-489-8190 (fax: 513-489-8693)

EPA Office of Water Resource Center
Tele: 202-566-1729 (24 hours)
center.water-resourcesiepa. poy




National Envirenmenta} Services Center (formerly the National Small Flows Clearinghouse)
West Virginia University Small Business Gateway

P.0O. Box 6064

Muorgantown, WV 26506

Tele: 1-800-624-8301

California State University - Sacremento
Tele: 916-278-6142

. (training videos, etc.)

List Compiled by Sharie Centilla, USEPA/OECA
centilla.sharie@epa.gov
33 :
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Guide for Evaluating CMOM Programs at Wastewater Collection Systems

REFERENCES

California State University (CSU) Sacramento.1996. Operation and Maintenance of Wastewater
Collection Systems. Volume I, Fifth Ed. Prepared for EPA, Office of Water Programs
Operations. Sacramento, CA: California State University, Sacramento Foundation.

California State University (CSU) Sacramento. 1998. Operation and Maintenance of Wastewater
Collection Systems. Volume II, Fifth Ed. Prepared for EPA, Office of Water Programs
Operations. Sacramento, CA: California State University, Sacramento Foundation.

U.S. EPA National Enforcement Investigations Center (NEIC). 1992. Multi-media Investigations
Manual. EPA-330/9-89-003-R.

U.S. Environmental Protection Agency. 1974, "Process Design Manua! for Sulfide Control in
Sanitary Sewerage Systems." Prepared for the Technology Transfer Office of the U.S.
Environmental Protection Agency. EPA 625/1-74-005. pg. 3-27.

U.S. EPA Office of Waler. 1973, Manpower Requirements for Wastewater Collection Systems in
Cities and Towns of up to 150,000 Population. EPA-832-R-73-104.

U. S. EPA Office of Water. 1974. Manpower Requirements for Wastewater Collection Systems
in Cities of 150,000 to 500,000 Population. EPA-832-R-~74-102.

U.S. EPA Office of Water. 1983, Procedures Manual for Reviewing a POTW Pretreatment
Program Submission. EPA-833-B-83-200.

U.S. EPA Office of Water. 1985. Design Manual: Odor and Corrosion Control in Sanitary
Sewerage Systems and Treatment Plants. EPA-625-1-85-018,

U.S. EPA Office of Water. 2004. NPDES Compliance Inspection Manual. EPA-305-X-03-004,

U.S. EPA Office of Water. 2004. Report 1o Congress: Impacts and Controls on CSOs and SSOs.
EPA-833-R-04-001.

Water Environment Federation. 1994, Ext‘sfing Sewer Evaluation & Rehabilitation: WEF
Manual of Practice FID-6, ASCE Manuals and Reports on Engineering Practice No. 62.
Alexandria, VA: WEF.




Useful References for Management, Operations, and Maintenance Programs

The following references may be obtained from their cited sources. Documents referenced fo
California State University, Sacramento may be obtained by contacting:

California State University, Sacramento
Office of Water Programs

6000 J Street )

Sacramento, California 95819-6025

(Tel) 1-916-278-6142 (Fax) 1-916-278-5959
(E-mail) wateroffice@ecsus.edu

Documents referenced to the Water Environment Federation may be obtained by contacting:

Water Environment Federation
601 Wythe Street
- Alexandria, VA 22314-1994 USA
{Member Services Center) 1-800-666-0206
(Fax) 1-703-684-2492 . (E-mail) pubs@wef.org
(Internet) http://www.wef,org/TechResCatalog/marketplace/

Documents referenced to the Environmental Protection Agency may be obtained by contacting
either the NCEP (if in stock) or the N'T1S:

U.S. Environmentat Protection Agency

National Service Center for Environmental Publications
P.O. Box 42419

Cincinnati, OH 45242

(Tel) 1-800-490-9198 (Fax) 1-513-489-8695

(Internet) hitp://fwww.epa.gov/ncepihom/orderpub.html

National Technical Information Service

5285 Port Royal Road

Springfield, VA 22161

{(Tel) 1-800-553-NTIS (Fax Orders) 1-703-605-6900
(E-mail) orders@ntis.fedworld.gov

(Internet) hetp:/fwww . ntis.gov/ordering htm

The EPA Region 4 Guide may be obtained by contacting Region 4 directly:

11.8. Environmental Protection Agency, Region 4
Water Management Division

Water Programs Enforcement Branch

61 Forsyth Street, SW

Atlanta, GA 30303-8909

EPA Regioun 4 1 08/01/05



Useful References for Management, Operations, and Maintenance Programs

> Sewer System Infrastructure Analysis and Rehabilitation, October 1991, United States
Environmental Protection Agency, EPA/625/6-91/030

¢ Collection Systems: Methods for Evaluating and Improving Performance, 1998,

California State University, Sacramento Foundation, Rick Arbour and Ken Kerri,
USEPA Grant No. CX924908-01-0

« Wastewater Collection Svsfems Maragement, Manual of Practice 7, 1998, Water
Environment Federation, 601 Wythe Street, Alexandria, Virginia, 22314

. Operation and Maintenance of Wastewater Collection Systems, A Field Study
Program, Fifth Edition, Volume 1, 1996, California State University, Sacramento

+ Operation and Maintenance of Wastewater Collection Systems, A Ficld Study
Program. Fifth Edition, Volume 2, 1996, California State University, Sacramento

NPDES Compliance Inspection Manual, Chapters 4 and 9, September 1994,
EPA 300-B-94-014

> Handbook for Retrofitting POTWs, July 1989, EPA 625-689-(020

* Pretreatment Compliance Monitoring and Enforcement Guidance, September 1986,
United States Environmental Protection Agency

> Guidance for Conducting a Pretreatment Compliance Inspection, September 1991,
EPA 300R-92-009

¢ EPA Region 4 Guide for Conducting Evaluations of Municipal Wastewater Collection

System Management, Operation, and Mainterance Programs, October 30, 1996

> = Available for viewing on-line at the National Environmental Publications Internet
Site (NEPIS). Go to www.epa.gov/necepihom/nepishom and search using the
document code (e.g., 625689020).

EPA Region 4 2 08/01/05



EPA Region 4
Introduction to Conducting Evaluations
of
Municipal Wastewater Collection System
Management, Operation, and Maintenance Programs

Version 1.0

PURPOSE & DISCLAIMER

This document is the work product of the EPA Region 4, Water Management Division, Water Programs
Enforcement Branch (WPEB) and supercedes a 10-30-1996 draft previously released. This document serves as an
introduction for new Region 4 inspeotors in the WPEB Municipal Infrastruciure Enforcement Program and as
introductory information for utilities invited to participate in the Region 4 Management, Operation, and Maintenance
(MOM) Programs Project. Questions in this document are provided 1o initiate the thought process necessary for
conducting an evaluation of a collection system. Formal instruction for conducting an evaluation under the MOM
Programs Project is pravided in separate literature.

The MOM Programs Project is conducted in compliance with EPA Policy, EPA Guidance, and Rules and
Regulations promulgated under the Clean Water Act. If some stalement or part of the document is not in compliance
with the Act, EPA Policy, BPA Guidance or the Rules and Regulations, then it should not be construed as conveying
rights not conveyed by the Clean Water Act, EPA Policy, or the Rules and Regulations.

September 2003



Introduction

Many collection systéms have received minimal maintenance for many years. This has
resulted in deteriorated sewers with a high potential for overflows, cave-ins, hydraulic overloads
at treatment plants, and other problems. There are two central reasons for conducting an
evaluation of a municipal collection systen:

Public and Environmental Health

Sanitary sewer overflows (S50s) are a frequent cause of
water quality violations. Beach closings, flooded
basements, closed shellfish beds, and overloaded water
treatment plants are a few of the symptoms of an
inadequate collection system. Streams influenced by
frequent SSOs support only the hardiest of species.

Legal Considerations

A discharge permit issued through the National
Pollutant Discharge Elimination System (NPDES)
requires that the “permittee shall at all times
properly operate and maintain all facilities and
systems of treatment and control (and related
appurtenances) that are installed or used by the
permittee to achieve compliance with the
conditions of this permit.” SSOs may be
considered a violation of this permit provision.

SSOs may also be considered an unpermitted discharge of pollutants from a point source,
as defined in the Clean Water Act. :

A goal of the collection system evaluation should be to discover if a utility is plagued by
overflows and/or bypasses within its system of conveyance to a treatment facility. If so, what are
the impacts? Is the utility aware of the problem? Are they taking appropriate steps to address the
problem in a timely manner and prevent future reoccurrence?



Management

The first stop on any evaluation should be the “home office.” This
location is a point of administration, and may include functions such as
utility management, finance, engineering, planning, procurement,
warehousing, personnel, or legal review. Ina large city, this work may be
split between different departments. A small town may have only one or
two people doing some of these activities. Much of the information
needed from this source can be obtained before the evaluation by a written request. Areas of
review should include:

v/ Financial Administration
EPA and others have published guidance on the financial aspects of operating a
wastewater utility. This is the single most important aspect of utility operation. Inadequate
funding diminishes the chances for success.
User Rate/User Charge
I What are the utility’s current rates?
1 How are user rates calculated?

! How often are user charges adjusted based on that evaluation?

I Does the utility receive full funding from its revenue?

I Are utility funds used for other government activities?
Budget

The utility should be operating on an annual budget that details funding for all functions.

| eoionce sheet I Does the utility budget for annual operating costs?

— ! Does the budget provide sufficient itemization?
- ! Does the utility maintain a fund for future equipment and
infrastructure replacement? How is work financed?

I NENRRRRANY
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! Does the budget provide for sufficient funding?
Public Education/Outreach

The utility should be talking with the public on issues
such as user rates and charges. It is up to the utility to
educate the public on wastewater treatment, its impact
on water resources, and the importance of keeping the user rates current. By maximizing
resources and operating facilities efficiently, the utility may be able to delay increases in
user rates for a short time. Adjustments for more efficient operation should be made
before approaching the public on these issues.

! What type of public education/outreach programs does the utility have about the use of
income from utility rates? :

I' Do these programs inciude communication with several groups such as local
governments, community groups, the media, young people (schools, youth
organizations)?

V' Personnel Administration
Organization

! Is an organizational chart available which shows the various positions budgeted and
filled?

!' Are position descriptions available?
Operator Safety Program

A utility can have several levels of a safety program. it should consist of top
administration, a safety department, a safety committee, and field personnel. For a small
utility, top administration could be the mayor while a
targe utility could employ a personnel manager, All
utilities should have a safety program that includes a
safety policy, safety training and promotion, and
accident investigation and reporting.

I Is there a documented safety program supported by
a top administration official?

} Is there a safety department that provides training,
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equipment, and an evaluation of procedures?

I Are all operators required to follow safe work procedures, such as the use of protective
clothing and headgear, confined spaces, lock-out/tag-out policies, etc.?

! Is there a confined space entry procedure for manholes, wet wells, etc.?

I How often are safety procedures reviewed and revised?

I Does the safety department communicate with field personnel on safety by a
procedures memo, direct communication, a video, etc.? ‘

v Equipment and Tools Administration

The amount and types of equipment and tools held by a
utility depend on the size, age, and condition of the system. The
decision as to the type and amount of equipment to
have on hand is a difficult one. A small utility may
find it hard to justify the purchase of expensive,
specialized equipment. The utility must identify
the problems in the collection system and arrange for the
appropriate tools and equipment accordingly. An alternative
to purchasing is leasing, contracting, or sharing costs with other communitics.

| Is there a list of equipment and tools used for operation
and maintenance?

I Do ficld personnel feel they have access to the necessary equipment and tools to do all
aspects of the operation and maintenance of its collection system?

Is there access fo suitable equipment if the utility’s equipment is down for repair?

I Does the utility own or have ready access to a sufficient number of emergency power
generators?

| Where does the utility store its equipment?
I Is a detailed equipment maintenance log kept?

! Are written equipment maintenance procedures available?
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! What is the procedure for equipment replacement?
I If an in-house motor pool is used, what is the turnaround time for service?

Equipment that has reached its useful life should be replaced. To reduce the
financial burden of equipment replacement, a fund should be established for equipment
replacement. A utility should keep detailed records on the cost of operating the
equipment t0 make good decisions about equipment replacement.

v/ Legal Administration

The utility should have legal documents to protect its collection system.
Typically, sewer ordinances exist to satisfy Clean Water Act pretreatment regulations and
to assure the utility’s compliance with its NPDES permit. A legally sound sewer

- ordinance will give the utility retribution when corrosive and/or toxic materials are
introduced into the collection system, Another
important element is a grease control ordinance. Grease _——— Y
traps should be inspected by the utility for compliance.
Some utilities choose to permit each trap owner.

I Is there a sewer use and a grease control ordinance?

! Is there active enforcement of the sewer and
grease control ordinances?

! Are all grease traps inspected regularly?

! How does the utility learn of new or existing
grease traps?

} Who is responsible for enforcing the sewer ordinance and grease ordinance? Does this
party communicate with the utility department on a regular basis?

I Are there any significant industrial dischargers to the system?

! Is there a pretreatment program in place?

Page 5022



V' Engineering Administration
System Mapping and As-Built Plans

The utility should have an overall map of the collection
system with sufficient detail to allow easy interpretation.
There should be a collection system inventory organized by
plant service areas that include the following information:

Gravity Lines: Lineal feet by diameter
Manholes: Number

Pump Stations: Number by type

Force Mains: : Lineal feet by diameter
Air Release Valves: Number and location
Inveried Syphons; Number and lecation
Other Major Appurtenances: Number and location
Service Population By facility service area

A sewer atlas detailing the location of the above items should be available. The type of
sewer atlas used by the utility will depend on their needs and resources. A large
metropolitan utility may find that a sophisticated, cornputerized mapping system is
required. A small community may be satisfied with a hand-drafted version.

1 What type of mapping/inventory system is used?

! Is there a procedure for recording changes and updating the mapping system?

Mapping and inventory revisions should oceur when there are changes in the collection
system such as additions or repairs. Comprehensive maps of the system should be printed

annually for large utilities, and a staff of “mappers” will likely be required to keep the
maps up to date. Utilities may alternatively choose to contract map

services. This is especially true if much catch-up work is required.

Design and Capacity Analysis '

Through the interview and document review process, the '

evaluator should discover design procedures and the criteria

needed for new work. In particular, the evaluator should

discover how the utility determines the adequacy of the existing

system for transmitting and treating future flows. The evaluator

should discover what control the utility has over new connections to
the system.
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Is there a document which details the design criteria and standard construction details.
for gravity sewers, force mains, and pump stations?

y—

- —

Is there a document that describes the procedures that the utility follows in conducting
a design review? Are there any standard forms that guide the utility?

! What procedures are used in determining whether the existing sewer system capacity is
adequate for new connections?

Is any flow metering accomplished prior to allowing new connections?

Is there a mathematical model of flow in the system used to predict the effects of new
connections? '

I Is any certification required which attests capacity is available for a new connection
before it is made?

Construction

Through the interview and document review process,
the evaluator should determine what procedures the
utility uses to inspect and test new construction.
These activities are important to ensure that new
facilities do not contribute to future operation and
maintenance problems. Excessive infiltration and
inflow problems can exist with new construction if
not properly built. '

Is there a document that describes the procedures that the utility follows in conducting
their construction inspection and testing program? Are there any standard forms that
guide the utility in conducting their construction inspection and testing program?

! Is new construction inspected by the utility or others?

! What are the qualifications of the inspector(s)?

! Is inspection supervision provided by a registered Professional Engineer?

o

How is new construction tested? (air, water, weirs, etc.)

Is new construction televised using closed-circuit camera techniques?

I Is new construction built to standard specs set by the local utility and/or the State?
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! {s there a warranty for new construction? If so, is there a warranty inspection done at
the end of this period?

Sewer System Evaluation Survey (SSES) and Rehabilitation

The SSES and sewer rehabilitation program is a structured methodology for finding the
holes in a system and fixing them, Cost analysis is the major factor in determining the
scope of rehabilitation. Due to the requirements of EPA’s Construction Grants Program,
many systems did evaluation surveys as a condition of their grant.

Some systems also received grant funds for rehabilitation.

The SSES is a two-phase operation. The first phase is to gather
preliminary information and technical data. Flow monitoring,
records and map evaluations, and system inspection are some
of the tasks to be completed. Prioritizing areas for further
evaluation is the end result of phase one.

The second phase is to conduct further testing of the prioritized
sewer areas identified in the preliminary phase and analyze
these results. Rehabilitation recommendations based on a cost-
effective analysis is the end result of phase two and concludes
the SSES.

Rehabilitation may consist of a variety of techniques designed
to reduce inflow and infiltration into the sewer system. Many
methods are available with highly variable costs and service

lives. Rehabilitation costs are usually significantly less than replacement costs.

SSES and rehabilitation activities are best described as a highly intensive program of
operation and maintenance. Because over time many utilities have neglected proactive
operation and maintenance of their sewer systems, these activities are often used to
“catch-up” to a condition which can be maintained on a regular basis. Many of the
techniques used in SSES and rehabilitation activities are described in the Operation and
Maintenance section of this document, and should also be elements found in a preactive
operation and maintenance program,

! Have SSES activitics been performed in the past? If so, is documentation available?
! Has any sewer rehabilitation work been done in the past 15 years?
I How many sanitary sewer overflows have occurred in the last year?

I Is there a record?
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V' Water Quality Monitoring

Monitoring streams in the service areas can help identify problems in the collection
system such as leaking pipes, washed-out stream crossings, and other pollution sources which
could be attributed to the sewer system. Fecal
Coliform is a common parameter monitored to detect
potential contamination from sewers.

I Is there a water quality monitoring
program in the service areas?

! If so, what parameters are monitored -
and at what frequency? n

I How many locations are monitored?

V' Management Information Systems -

A management information system uses data from work reports prepared by field
personnel to optimize the operation and maintenance of the collection system. A powerful tool,
the information system is uscd as an aide to schedule preventive and reactive work on the system.
It can also be used to measure efficiency, and track and develop costs.

! What types of work reports are prepared by the field personnel?

Examples include:

~ Main Sewer Construction

- Main Sewer Maintenance

- Main Sewer Repair

- Structure Maintenance

- Structure Repair or Abandonment
- Building Sewer Maintenance

- Building Sewer Repair

! Do the work reports include comiplete and useful information?
! How are records kept?

! Does the facility use computer software to manage information? If so, what type of
systems arc used?
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! What kind of management reports are generated from the work report data?

Examples include:

- Payroll

- Production

- Work Costs

- System Inventory

~ Main line maintenance history

- Service line maintenance history

- Main and service line repair history

Performance Indicators
Performance indicators are used to determine the condition of the system. These
indicators are not absolute because there may be other reasons to suggest a less than
adequate system condition. However, if several of the factors indicate possible problems,
further investigation is warranted.
I What is the per capita wastewater flow for the maximum month, week, and day?
EPA considers Infiltration/Inflow (I/]) to be excessive if the total daily flow during
periods of high groundwater exceeds 120 gallons per capita per day (gpcd), and
during a storm event exceeds 275 gped. '
! What is average annual BOD of the treatment facility influent?
An average of much less than 200 mg/L may indicate excessive I/1.
! What is the ratio of maximum wet weather flow to average dry weather flow?
A review of 10 case studies by EPA found that peak wet weather flow ranged
from 3.5 to 20 times the average dry weather flow. Typically, as the ratio
approaches 4 to 5, the likelihood of surcharge and overflow increases.
I What is the annual number of overflows, and what are the causes (i.e., grease
blockages, debris blockages, pump malfunctions, overloaded sewers, lift station power

loss, et¢)?

! What is the annual number of sewer cave-ins? What were the causes (i.e., pipe
corrosion, root intrusion, leaks, ete.)
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v Complaints
! How are public complaints héndied?
! What are the common complaints received?
I How often are these compiaints reported?
! Is there a record?

I Does the utility have a procedure in place to evaluate and respond to complaints?

v/ Public Relations
! Is there a public relations program in place?
! Are the employees of the utility trained in public relations?

I What type of public notification is given for treatment plant upsets or collection system
overflows?

! Is the public notified prior to major construction or maintenance work?

! How often does the utility communicate with other municipal departments?

V' Emergency Maintenance and/or Contingency Plans
! Does the utility have a written emergency maintenance plan?
! What type of equipment does the utility have available for emergency maintenance?
How quickly can the utility access that equipment in case of an emergency?
V' Spare Parts Inventory Management
! Does the utility have a central focation for the storage of spare parts?
I Have spare parts which are difficult to obtain, but critical to operation been identified?
! Does the utility maintain a stock of common spare parts on its maintenance vehicles? |
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! What methods are employed to keep track of the location, usage, and reordering of
spare parts? Are parts logged out when taken by maintenance personnel for use?

r—

Does the utility salvage specific equipment parts when equipment is placed out of
service and not replaced?

How often does the utility conduct a check of the inventory of parts to ensure their
tracking system is working?

Who has the responsibility to track the inventory?

Operation and Maintenance

The operation and maintenance (O&M) of a wastewater collection system is a difficult
undertaking. Besides keeping the system in good working order, a proper O&M program should
convey all wastewater to the treatment plant. A well-operated system will employ many, if not
all, of the techniques described in this section,

V' Maintenance Scheduling

! Does the utility schedule its maintenance
activities?

I How are priorities determined?

I How is the effectiveness of the maintenance
schedule measured?

v Sewer Cleaning

Sewer utilities have been cleaning lines for a long time. Most sewer cleaning programs
have been directed towards emergency situations which occur due to stoppages. A better O&M
program will have regutar cleaning schedules for the system.

1 Is there a routine schedule established for cleaning sewer lines on a system-wide basis
{e.g., “once every seven to twelve years,” or “between 8% and 14% per year” ?
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I Is there a process present to identify sewer line segments that have chronic problems
and that should be cleaned on a more frequent schedule?

Cleaning Equipment

Mechanical cleaning equipment, such as a rodding device or bucket machine, has been
the mainstay of utility cleaning operations for a long time. Though this type of equipment
is still in use, hydraulic cleaning equipment which uses water pressure directed through a
nozzle has generally replaced the need for mechanical equipment.

! What type of cleaning equipment does the sewer utility use?

! How many cleaning units of each type does the utility have?

! How many cleaning crews and shifts does the utility employ?

! How many cleaning crews are dedicated to routine cleaning?

I How many cleaning crews are dedicated to emergency cleaning?

! What has the utility’s experience been regarding pipe damage caused by mechanical
cleaning equipment?

I Where is the cleaning equipment stationed?
Chemical Cleaning and Root Removal

Roots are 2 major cause of stoppages in many sysiems, so root removal and control 1s an
important utility operation,

! Does the utility have a root control program?
! Are chemical cleaners used? What types?

! How often are they applied?

! How are the chemical cleaners applied?

I What results are achieved through the use of chemical cleaners?
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V' Hydrogen Sulfide Monitoring and Control

The presence of hydrogen sulfide gas in gravity and pressure sewer lines can, and often
does, lead to serious and catastrophic corrosion of concrete pipes and the metallic components of
sewer systems. Hydrogen sulfide corrosion is usually a problem in areas having little
topographic relief where there may be iong travel times. Hydrogen suifide corrosion can also be
a problem downstream from pump stations having long wet well holding times.

' Are odors a frequent source of complaints?

! Has the sewer utility verified the existence/non-existence of a hydrogen sulfide
problem, and if one is present, does it have in place corrosion control programs?

! What are the major elements of the utility’s
program?

A control program could be use of chemicals or
aeration to prevent the formation of hydrogen sulfide.
Pipe materials which resists corrosion are also effective.
Often, a combination of approaches will be included in
a program,

sl

V' Lift Stations

Lift stations are an important part of most wastewater systems. In coastal or other areas
with little topographical relief , lift stations are a major O&M item. The effects of deteriorated
collection systems are often realized at lift stations in the form of severe overflows during rain
events, '

Operation

! How many personnel are detailed to pump station
operations and maintenance?

! Are these personnel assigned full-time or part-time to
pump station dutics?

! s there sufficient redundancy of equipment?
Emergencies

! Who responds to lift station overflows? How are they notified?
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I How is loss of power at a station dealt with? {e.g., on-site electrical generators,
alternate power source, portable electric generators)

Alarms and Monitoring
! How are lift stations monitored?

The answer to this question will depend on the station size, and the size and complexity
of the systemt. In many systems, audible alarms or flashing lights are used to indicate a
problem at the station. Reliance is placed on either the local populace or law enforcement
to notice and report an alarm. In more modernized systems, alarm conditions are
remotely monitored at a central location. This is particularly true for the larger stations.
These SCADA (Supervisory Control and Data Acquisition) systems allow for real-time
control, monitoring, and record keeping from remote locations.

Inspection

! How oflen are lift stations visited?

! What is inspected during these visits?

N
s

! s there a checklist?
Preventative and Routine Maintenance

! Is there a preventive maintenance program for lift station equipment, and if so, what is
involved in this program?

I Is an adequate parts inventory maintained for all equipment?

! Is there a sufficient number of trained personnel to properly maintain all stations?
Record keeping

I Are O&M logs maintained for all pump stations?
.l! Are manufacturer’s specifications and equipment manuals available for all equipment?

! Are run-times or ampere readings recorded for all pumps? How is this information
used to assess performance?
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Force Mains and Air Release/Vacuum Valves

Force mains and air release/vacuum valves are an integral part of the transmission system.
Force mains receive the lift station effluent and convey it to the gravity system or the
treatment plant. Air release/vacuum valves are installed at the high points of the force
main.

The route of force mains should be inspected regularly in order to determine if any leaks
are present. This is particularly true where the route is through remote areas. Air
release/vacuum valves should be identified and receive regular documented maintenance.
Malfunctions of these valves can lead to overflows and/or a reduced hydraulic capacity of
the force main,

!' Does the utility schedule and conduct inspections of force main routes?

! Does the utility have a scheduled maintenance/inspection program for air
release/vacuum valves?

V' Sewer System Evaluation

As discussed in the Management section, many of the techniques in use for SSES work
should be a part of a utility’s operation and maintenance program. Larger utilities can justify the
purchase of much of the equipment used in this effort.

Flow Monitoring

Flow monitoring data collection and evaluation should be an important part of
= a good O&M program. A well-designed flow monitoring program will give a
RS snapshot of the current condition of the system. By isolating the portions of
the system that are making the greatest contribution to the problem,
resources can be directed where they will be of greatest benefit.

:

Techniques used to monitor flow include continuous metering,
nighttime field measurements, quantification of pump run-times,
and flow measurements taken at the treatment plant. Continuous
flow measurement at key locations throughout the collection
system will give the most accurate indication of system integrity,
The other techniques have been used to some advantage with
smaller systems,

Use of meters which measure depth of flow and velocity will allow accurate results, even
under surcharged conditions. Meters are available which allow continuous data recording
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which can either be downloaded locally or transmitted to a remote location. Coupled
with appropriate software, this is a powerful tool for sewer system evaluation.

! Does the utility have a flow monitoring program? If so, what methods are used?
Manhole Inspection
Inspecting manholes is an important part of any maintenance program. Often utilities are
unaware of the location of many of their manholes, This is unfortunate since manholes
~are an important source of I/l and are good indicators of problems in the system. Missing
manhole lids and offset manhole cones are often the result of sewer overflows. Debris on
manhole steps or high waterlines indicate the presence of surcharged conditions.
Some utilities use manhole inserts to reduce inflow to the system. A manhole insert is a
small, tub-shaped plastic device installed at the top of the manhote and held in position by
the manhole lid. Its purpose is to catch water that enters the manhole via holes in the lid
or via the access pick holes. '

! Does the utility have a routine manhole inspection program?

! Is there a data management system for documenting and tracking manhole inspection
activities?

! What triggers whether a manhole needs rehabilitation?

Sewer Cleaning Related to /1 Reduction

! Are sewers cleaned prior to flow monitoring?

! Are sewers cleaned prior to televised inspection?

Televised Inspection

Inspecting sewers using closed-circuit television (CCTV) cameras is a-powerful tool for
/¥ reduction. Leaking joints or punctures can be easily detected and often repaired at the
time of inspection. CCTV is also a good method to inspect the integrity of new
construction before the warranty expires.

I Does the utility use televised inspection? If so, in what context?

Smoke Testing and Dyed Water Flooding

These technigues are usefu! to locate defects in the system and illegal conncctions.
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! Does the utility use smoke testing to identify sources of inflow into the system?

I Does the utility use dyed water flooding to identify suspected sources (indirect
connections) of inflow into the system when smoke testing yields inconclusive resuits?

} Is there a data management system for tracking these activities?

! Is there a document that describes the procedures that the utility follows? Are there
any standard forms?

V' Rehabilitation
Several techniques are available for sewer rehabilitation. .'
A determinaticon of the best techniques to apply to a particular
situation should be made following the SSES and an economic
analysis comparing the different options.

Main Line Repairs

Point and Replacement Repairs

Point repairs consist of repairing cracked, corroded, or broken gravity sewers and
force mains. This work typically includes excavation to the location of the break,
removal of the broken pipe section(s) and replacement with new pipe.

Joint Testing and Grouting

Joint testing and grouting are done on sewer line sections with feaking joints but
ne structural defects. This work can be done in conjunction with the routine
televising of lines. Grouting has a limited life and must be repeated every 5-10
years. :

Sewer Lining

Sewer lining is a technique which returns pipe to new condition. Many of the
current systems can be used where pipe is structurally deficient. Due to the
limited excavation required for these techniques, they are good choices where
surface construction would cause much disruption.

1 What type of main [ine repairs has the utility used in the past?

! Does the utility currently use any of above techniques for main line repairs?
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Manhole Repairs

Manhole repairs consist of repairing structural defects or leakage in individual manholes
and castings. The structural repair work may include:

- Complete manhole replacement

- Replacing castings (lid and frame)

- Replacing defective adjusting rings or top segments
- Spray relining the existing manhole

- Grouting fissures to eliminate leakage

! What rehabilitation techniques are used for manhole repairs?

! What type of documentation is kept?

v Service Laterals

Service laterals can often be the largest source of /1 1o a system. Taps, joints, and
locations of structural damage are common points where I/I may be introduced into the collection
system. Most utilities have legally established what part(s) of the service lateral they maintain.
Jurisdiction may cover the tap only, cover all construction to the property line, or cover
construction all the way {o the building. The utility itsel{ may not have direct control over
installation of new service laterals. Typically the municipality’s building inspectors have this
responsibility, What is important is that there is communication and a consistency of standards
between the utility and building departments.

! To what degree does the utiity have responsibility for service laterals?

—

Does the utility have a written procedure for the approval and inspection of new
construction service laterals?

I Does the utility require service laterals to meet certain standards of construction? How
are these standards made available to builders?

a—

Does the utility have a procedure to actively find and remove illegal tap-~ins?

What is the utility’s jurisdiction related to repair/replacement of service laterals?

! Does the utility include I/I originating from service laterals as part of their system
evaluations?
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v Alternative Collection Systems

Altemnative collection systems differ significantly from the conventional gravity sewer
commonly employed to convey wastewater. Alternative systems include: grinder pump pressure
systems, septic tank effluent pump (STEP) systems, small diameter gravity systems, and vacuum
collection systems. Each sysiem has its own unique operation and maintenance requirements and
could be found as a subset of a system which is predominately gravity sewer or by itself as a
stand-alone utility,

" Although each alternative system operates
differently and has different maintenance requireiments,
all require a similar management system. In each
system appurtenances are located at each residence, so
the utility needs to have ready access, maintain
adequate spare parts, and install alarm systems to notify
the utility of any problems between inspections.

Grinder Pump Systems

Grinder systems employ a holding tank (typically up to 100 gallons and located near an
individual residence) which houses a small pump with a grinder attached. Wastewater is
discharged intermittently using float controls. The collection system is comprised mostly
of 1%" and 2" PVC plastic lines. Manholes are generally not installed, but cleanouts
should be installed at the ends of all lines and at critical points. Air release valves are
installed at the downstream side of high points. Pressures are low.

A system serving 500 homes would inciude 500 individual pump stations so a utility
needs to have an appropriate staffing level for maintenance. A minimum of two
personnel should be available. Generally speaking, a staff including two full-time
employees per 1,000 stations has been found sufficient for well-designed systems.

Major sources of emergency maintenance include electrical problems and grease buiidup
in the holding tanks, resulting in failure of the floats to activate the pumps. Corrosion
within the holding tank can also be a problem. Grinding solids reduces the likelihood of
solids deposition, but hydrogen sulfide may be a problem where the pressure line
discharges to the treatment plant or into a gravity collection system.

Pump preventive maintenance is critical and adequate spare pumps should be in
inventory. Pumps and grinders may require frequent replacement and overhaul. Pump
life is limited and a plan to replace all pumps should be in place. Infiltration is generally
not a problem, but exfiltration may occur through deteriorated joints.
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Septic Tank Effluent Pump Systems

STEP systems are similar to the grinder pump
system except a septic tank replaces the holding tank
and grinders are not present on the pumps.

A greater range in pump types (centrifugal,
progressive cavity, etc.) are common with these
systems. Although the septic tank provides
preliminary treatment and solids settlement,

it is part of the collection system,

Significant infiltration may occur with poorly sealed and constructed septic tanks. Lines
are generally sized assuming low infiltration rates. High infiltration rates will increase
pump operation and may reduce pump life,

The wastewater is highly septic and can cause odor and corrosion problems where the
pressure line discharges into a conventional manhole or treatment works. Proper
operation and maintenance of the septic tank is essential for proper function of the
collection system, so tanks should be pumped out on a set schedule,

Small Diameter Gravity Sewers

Like STEP systems, small diameter gravity systems use septic tanks for preliminary
treatment and sotids removal. However, no pumps are used. The septic tank overflows
into a small diameter (4" and up) pipe placed at a moderate grade. The lower solids
concentration in the wastewater results in less deposition of solids in the pipe.

Cleanouts are generally used in place of manholes, and pipes are sized assuming low
infiltration rates. Similar to the STEP system, the integrity and maintenance of the seplic
tank is a critical factor for proper operation. :

Vacuum Sewer Systems

Vacuum systems have a central vacuum station which includes vacuum pumps, holding
tanks, and pressure pumps. The vacuum pumps provide a continuous suction jn the
collection line. A holding tank and vacuum valve are installed near cach residence.

When the wastewater reaches a set level in the holding tank, the valve is operned to
release a slug of liquid into the collection line. A loss of vacuum in the system will
generally trigger a fauit condition. Major breaks may cause the system to shut down, and
leaks are difficult to locate. Once the wastewater arrives at a central vacuum station, it
enters 2 holding tank and is pumped to the treatment facility through a force main.
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Does the utility have conirol of the near-residence portions of the collection system?
Who owns the near-residence systems?

Does the utility do periodic inspections of the near-residence facilities?

What is the frequency of these inspections?

Are pressure c_heck valves installed on pumps?

Are clean-outs installed at the end of each branch line?

Is a pipe locating system installed?

Are air release valves installed on the downstream side lof high points?

Does th‘e system have a warning alarm system at each residence?

How does the utility respond to the alarm system?

Are odor contro] systems are installed?
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Guide to
Collection and Transmission System
Management, Operation, and Maintenance Programs

Version 1.0

PURPOSE & DISCLAIMER

This document is the work product of the EPA Region 4, Water Management Division, Water Programs
Enforcement Branch (WPEB) and supercedes a draft document, “Comprehensive List of Programs for Sewer and
Treatment Systemns,” previously released. This document serves as an introduction for new Region 4 inspectors in
the WPEB Municipat Infrastructore Enforcement Program and as descriptive information for utilifies conducting self-
assessments in the Region 4 Managesent, Operation, and Maintenance (MOM) Programs Project.

The MOM Programs Project is conducted in compliance with EPA Policy, EPA Guidance, and Rules and
Regulations promulgated under the Clean Water Act. 1f some statement or part of the document is not in compliance
with the Act, EPA Policy, EPA Guidance or the Rules and Regulations, then it should not be construed as conveying
rights not conveyed by the Clean Water Act, EPA Policy, or the Rules and Regulations,
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INTRODUCTION

A utility should develop an appropriate, comprehensive Management, Operation and
Maintenance (MOM) Program for the sewerage infrastructure (sewer system and wastewater
treatment plant) which it owns and operates. A comprehensive MOM Program is comprised of
individnal management, operation, and maintenance programs, each of which:

* is specific to, and tailored for, the utility’s infrastructure;
» has a written purpose explaining why the program is needed;

» has specific written goal(s) establishing the accomplishment(s) desired for the current
fiscal year;

* has the details of the activities and procedures that are followed to implement the
program written down in the form of Standard Management Procedures (SP), Standard
Operating Procedures (SOP), and/or Standard Maintenance Procedures (SMP) that are
used by the utility’s personnel; '

* is implemented by well-trained personnel;

* has established appropriate performance measures which are tracked by management;
and,

* has a written procedure requiring petiodic review, evaluation, and any necessary
revision.

An important concept is that MOM programs are utility-specific. Most, if not all, of the
programs described in this guide are based on actual programs cbserved at proactive utilities.
However, utilities may have different titles for the various MOM programs described in this guide and
may have them organized very differently. Some utitities may be organized in a way that they
consolidate some of the MOM programs described in this guide, or they may exclude part of 2
program described in this guide because of justifiable circumstances. Utilities may also have additional
MOM programs that are not contained in this guide. -

Tailored to the Utility

The utility should have programs tailored to match its geographic, physical, and climatic
conditions; level of complexity; infrastructure configuration; and level of sophistication. Utilities may
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also have a number of the their MOM programs unpiemented through a managed confract rather than
by their own trained personnel.

Program Purposc

The purpose of a given MOM program is the reason why the program is needed and why it
exists. :

Example: The purpose our utility’s smoke testing progralﬁ is to identify sources of inflow our
sewer system that need to be eliminated so that we can regain some of our peak flow capacity.

Program Goal

The individual program goal(s) establishes the accomphshments desired for the given MOM
program during the upcoming fiscal year.

Example: The goal our smoke testing program for this fiscal year is to reclaim system peak
capacity, and to reduce treatment plant hydrautic loading by identifying sources of inflow to the
system by conducting investigations in the ABC and DEF sewersheds. This goal will be
accomplished in a cost-effective manner using our personnel and by using a contractor.

Program Documentation

The program documentation specifies, in writing, the specific details of the activities and
procedures that personnel follow to implement the program. Program documentation should be
maintained in a central location and made available to all personnel.

Example: Our utility has a long-term, ongoing, smoke testing program. The program prioritics
and standard operating procedures are contained in a manual entitled “Smoke Testing Program
for Utility X

Implemented by Trained Personnel

Training programs are established and followed to ensure that utility personnel are well-trained
to implement each program and successfully achieve each program’s goals.

Example: All personnel assigned to our smoke testing activity receive three hours of basic
training followed by eighty (80) hours of on-the-job training to assure competency. Our
contract with outside sources to conduct smoke testing requires the contractor to follow our
standard operating procedures.
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Performance Measures

Appropriate performance measures should be established for each program and reviewed at
minimum on an annual basis.

Example: During this fiscal year, the performance goal is to smoke test 200,000 lineal feet of
gravity sewer in two sewersheds selected according to our priority procedures. Last year, we
exceeded our performance goal of 178,000 lineal feet of gravity sewer by smoke testing
193,000 lineal feet. As a result, 623 defects were identified and passed on to our rehabilitation
and private service lateral programs for correction.

Pericdic Evaluation

An evaluation by utility management should occur for each program, annually at minimum, to
evaluate how well a program accomplished the program goals established at the beginning of the period
and to determine whether the program, as presently implemented, is using the most efficient approach,
Remedies should be identified and scheduled to correct any deficiencies. Questions the evaluation
should answer are:

** Are there program design, resource or implementation deficiencies that keep the program
from achieving its performance measures? :

*  Are these program deficiencies leading to sanitary sewer overflows, permit violations or
other Clean Water Act violations?

*  Are there program deficiencies leading to decreased customer service and/or unwarranted
deterioration of utility assets?

*  Are there changes that should be made to the program that will make its implementation
more efficient, thereby conserving resources for better implementation of other programs?

Example: The smoke testing program has yielded good results during the past four years.
Foilowing our priority criteria, most of the significant inflow problems have been climinated.
Next year the program will be reduced by 25% and the resources applied to our maintenance
of way program. Peak flows will be monitored at key locations to determine if this reduction in
the smoke testing program will need to be reversed in the future. Additionally, we are
conducting a cost analysis to determine whether we should contract out for all smoke testing
work in the future.
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SYSTEM PROFILE AND PERFORMANCE SUMMARY

A proactive utility will maintain a profile of its system as a basis for explaining its situation to
regulatory agencies, the public, and when networking with other utilities. A profile typically contains
basic population and inventory information as well as a recent system performance summary. An
example of a system performance summary is provided on the following page.

Population Served: ...
Number of Customers: ...t
Number of Treatment Plants: ....ocvinivisnseonsns
Total Wastewater Design Treatment Capacity:
Total Volume of Wastewater Treated: ...
Miles of Gravity Sewers: i,
Number of Manholes: .....erviiiisiiiniinncsnsens
Number of Inverted Siphons: ..veirrcninne
Number of Pump Stations: ...caencnu
Miles of Force Main: ..snmusamanaes
Number of EMpIoyees: .incimmmmarore
Annual Capital Improvement Budget: .............
Annual Operation and Maintex-lance Budget:

Total Annual Operating Budget: ......ccnviierns
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MANAGEMENT PROGRAMS

1. Organization

a. Organizational Chart

An organizational chart clearly depicts all units in the organization, the lines of authority between
the various organization units, a description of the functions of each of the organization units, the
title and duties of each position in the organization units and an indication of whether or not each
position is currently budgeted and filled.

Relation to Other Municipal Functions

An organizational chart clearly depicts the refationship of the sewerage utility to other municipal
functions such as public works, streets and drainage, building inspection, building permits, and
public health. There is a mechanism for updating the chart in manner timely to changes which
may occur in the organization.

2. Training

a,

Technical Training Program

This program specifies requiremnents (curticulurn) for initial and refresher training to ensure each
employee has a level of knowledge, commensurate with duties, of the overall functions of the
utility’s infrastructure. This program also includes outside technical training and networking
opportunities, such as conferences and seminars, that are made available to employces.

The program includes the extent to which employee certification, at either the State or the
utility’s organization level, is required as a basis for obtaining or maintaining a position. Records
of technical training are maintained and the degree to which completed technical training is tied
to promotion and pay is specified. Finally, the program specifies the technical training required
before an employee is permitted to undertake specific work assighments or tasks.

Skills Training Program

This program specifies requirements (curriculum) for initial and refiesher training to ensure each
employee has a level of knowledge, commensurate with duties, of the specific equipment to be
used and the procedures to be followed in carrying out duties. This program should include
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c

outside skills training opportunities, such as manufacturers’ or vendors’ training workshops, that
are made available to employees. :

The program includes the extent to which employee certification, at either the State or the
utility’s organization level, is required as a basis for obtaining or maintaining a position. Records
of skills training, whether formal or on-the-job apprenticeship, are maintained and the degree to
which completed training is tied to promotion and pay is specified. Finally, the program
specifies the skills and on-the-job training required before an employee s permitted to
undertake specific work assignments or tasks.

. Safety Training Program

This program specifics requirements (curriculum) for initial and refresher training to ensure each
employee has an adequate level of knowledge regarding on-the-job safety. The program
includes the extent to which employee safety certification at the State or at the utility’s
organization level is required as a basis for obtaining or maintaining a position. Records of
safety training, including on-the-job safety meetings, are maintained. Finally, the program
specifies the safety training required before an employee is permitted to undertake specific
work assignments or tasks,

3. Safety

a.

.C.

Safety Authority

A Safety Authority (whether a safety department, safety committee, safety officer, or similar
mechanism) is present to establish utility safety policy, oversee compliance, and maintain the
overall Safety Program. Program matntenance includes specifying safety resources needed for
utility activities, assuring record of appropriate standard reporting forms, and establishing a
Safety Review Board if appropriate. :

Confined Space Program

This program provides marking for confined spaces, and uses a perrmttmg system and written
standard procedures for confined space entry,

General Safety Procedures ‘Program

This program provides instruction in defensive driving, first aid, CPR, personal sanitation,
personal protection clothing, and similar general work- related safety issues.
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d. Traffic Management Procedures Program

This program provides for standard traffic management techniques, off-hour scheduling of line
work, and coordination with law enforcement.

e. Lock-Out/Tag-Quf Program

This program provides signs on equipment involved in the program, limitation to authorized
personnel, required tag information, and permit requirements.

f. Safety Equipment Préggam
This program assures the availability of appropriate safety equipment such as tripods and hoists,

well-calibrated atmospheric testing equipment, self~contained breathing apparatuses, lights and
barricades, exhaust fans, and personal protective clothing,

g. Safety Performance Program

This program tracks parameters such as number of injuries, lost days, and workman’s
compensation claims to be used by management to assess Safety Program effectiveness.

4. Information Management Systems (IMS)

a. Management Programs IMS

This information management system enables utility management to adequately evaluate
operation, maintenance, customer service (complaint response), and system rehabilitation
activities so that overall system performance can be determined and utility planning can be
conducted. '

b. Operation Programs IMS

This information management system is used to track scheduled operational activities and to
enhance operational performance. The system ensures timely production of operating reports
and standardized daia collection methods are used by field personnel (e.g., forms or PDA files).
The system requires data review by the field supervisor and securely preserves operating -
records. While the system need not be computer-based, it should be capable of feeding
information to the Management Programs IMS.

¢. Maintenance Programs IMS
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This information management system is used to track scheduled maintenance activities and to
enhance maintenance performance. The system ensures timely production of maintenance
reports and standardized data collection methods are used by field personnel (e.g., forms or
PDA files). The system requires data review by the field supervisor and securely preserves
maintenance records. While the system need not be computer-based, it should be capable of
feeding information to the Management Programs IMS.

Customer Service TMS

This information management system is used to track reactive activities (1.e., emergencies or
customer complaints) and to enhance customer service. The system ensures timely production
of complaint reports and standardized data collection methods are used by field personnel (e.g.,
work order forms or PDA files). The system requires data review by the field supervisor and
securely preserves service records. While the system need not be computer-based, it should
be capable of feeding information into the Management Programs IMS.

5. Engineering

a.

Collection and Transmission System Plans f’i‘og;am

This program ensures a full set of as-built plans for the collection and transmission system arc
available, field crews have ready access to the plans, and a written standard procedure is
present to account changes, update the plans, and supply revised versions to field crews in a
timely manner. ' :

System Inventory Program

This program ensures an inventory of the utility’s collection and transmission system is present,
updated, and cataloged by service area or sewershed. The inventory lists the system
components with their attributes and characteristics (e.g., pipe age, pipe size, pipe material,
invert elevation, pump sizes, location of inverted siphons, pump stations, manholes, etc.).

Mapping Program

This program ensures adequately detailed maps are available to be used in conjunction with the
utility’s MOM programs. At minimum, the maps depict the location of gravity sewer lines,
force mains, air valves, manholes (by identifying numbers), pump stations, major
appurtenances, and the size of pipes.

Sewer System Design Program
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This program ensures all new sewer system construction will be adequately designed and
constructed using specifications that assure the integrity of the infrastructure. The program
includes documented design criteria (e.g., slope and bedding materials), use of standardized
construction details, use of standardized materials and construction practices, a standard design
review process which includes review by utility personnel for possible maintenance concems,
standardized review forms, and record keeping procedures.

e. New Constructi d ilitation Inspection Program

This program ensures new construction or rehabilitative work is properly inspected, and built
using the utility’s standard construction specifications (including use of best management
practices to prevent stream pollution). The program includes use of standardized construction
procedures, standardized construction testing procedures, standardized inspection and testing
forms/reports, and assurance that the inspection is conducted under the authority and
supervision of a registered Professional Engineer. The program also provides subsequent
closed circuit television (CCTV) inspection of line construction prior to expiration of the
warranty, and retention of the tapes for reference.

. Acquisition Considerations Program

This program ensures prospective infrastructure is inspected and evaluated for compliance with
the utility’s standard design and construction criteria before it is acquired by the utility from
another entity. The program includes written standard procedures to conduct the evaluation
and estimate the time/cost requirements to bring the infrastructure into compliance with utility
standards.

g. Continuous Sewer System Assessment Program
1.} Prioritization
This program prioritizes sewer service areas (i.e., sewersheds) for sewer system
assessment activities. Prioritization is based upon information such as complaints, flow

monitoring (including flow isolation studies), historical location of sewer overflows, pump
station run times, field crew work orders, and other relevant information available to the

ity
ii.) Dyed Water Flooding

This program conducts dyed water testing, when appropriate, to locate sources of inflow
and other illicit connections to the sewer system. The program includes written standard
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procedutes, standard forms, performance measures, and a mechanisin for mcludmg dyed
water testing information in the IMS, :

iii.) Corrosion Defect Identification

This program identifies locations within the sewer infrastructure subject o corrosion and
provides for inspection of those locations for corrosion on a routine basis. The program
includes written procedures for corrosion identification, corrosion identification forms,
performance goals, corrosion defect analysis, and a mechanism for including corrosion
defect information in the IMS,

iv.) Manhole Inspection

This program ensures routine inspection of manholes within the sewer system. The
program includes standard manhole inspection procedures, manhole inspection forms,
performance goals, manhole defect analysis, and a mechanism for including manhole
inspection information in the IMS,

v.) Flow Monitoring

This program supplies flow menitoring data to support engineering analyses related to
sewer system capacity and peak flow evaluations, and to assist scheduling of sewer Jine
maintenance. The program may include installation of an appropriate number of calibrated
permanent and/or temporary flow meters, or rudimentary use of visual flow observations
taken during base flow periods in wet and dry seasons. The latter option is more cost-
effective for some very small utilities. Either program should include a procedure for
adequate rainfall measurement, servicing meters, and a mechanism for including flow
monitoring information in the IMS.

vi,) Closed Circuit Television (CCTV)

This program provides internal inspection of the integrity of gravity sewer lines. The
appropriate number of qualified CCTV personnel and dedicated equipment, or the scope
of a CCTV contract, is determined to ensure sewer inspection work is completed properly.
The program includes standard operating procedures (including pre-inspection cleaning),
performance measures, and mechanisms for including CCTV information in the IMS and
retaining CCTV tapes.

vii.) Gravity System Defect Analysis
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This program analyzes gravity sewer system defects. The program includes standard defect
codes, written defect identification procedures and guidelines, a standardized process for
cataloging gravity system defects, a mechanism for including gravity system defect
information in the IMS, and training specified for personnel.

viil} Smoke Testing

This program identifics sources of inflow into the gravity sewer system by use of smoke
testing equipment. The program includes written standard smoke testing procedures,
smoke testing forms, performance goals, smoke testing defect analysis, and a mechanism
for including smoke testing information in the IMS.

ix.) Service Lateral Investigations

This program investigates infiltration and inflow contributions and other problems originating
in service laterals. The program includes written standard investigation techniques, standard
investigation forms, performance goals, standard analysis procedures, and a mechanism for
including service lateral investigation information in the IMS,

x.) Pump Station Performance and Adequacy

This program permits evaluation of pump station performance and pump station adequacy.
The program includes trend analysis of pump run-time meter, pump start-counter, or
amperage data; historical review of the fundamental causes of pump failures; use of
appropriate remote monitoring and alarm notification equipment; and a mechanism for
including pump station performance information in the IMS.

h. Infrastructure Rehabilitation Program

This program rehabilitates gravity sewer lines, force mains, manholes, pump stations, and
related appurtenances. The program includes a process for prioritizing rehabilitation, inventory
of all compieted rehabilitation: (including a breakdown of the rehabilitation techniques used),
inspection and performance measurement for alf completed rehabilitation, written schedules for
rehabilitation work, and a mechanism for including rehabilitation information in the IMS,

i. System Capacity Assurance Program

i.) Capacity Assurance for New Connections
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This program ensures there is adequate capacity to collect, transmit, and treat additional
sewage expected as a result of prospective new sewer connections. The program is
integrated into, or thoroughly coordinated with, the building permit process. It is also
integrated into the Acquisition Considerations Program described above in 5(f). The
program has a mechanism for including capacity assurance information in the IMS.

it.) Protocols for Capacity Assurance

The program includes, but is not limited to: use of standardized design flow rate rules of
thumb (i.e., regarding pipe roughness, manhole head losses, accuracy of distance and slope
on as-built drawings, and water use); use of techniques to predict the impacts of additional
flow (i.e., use of a hydraulic model of gravity system, pressure system, and other
appropriate techniques); and use of flow metering to confirm mathematical estimations of
existing peak flow. The program requires certification of adequate capacity by a registered
Professional Engineer, and includes an IMS mechanism for infegrating analysis ﬁom this
program with information on infiltration/inflow reduction activities.

6. Overflow Tracking

a.

State Apency Reporting Program

This program includes written standard operating procedures which clearly define the minimum
State Agency reporting requirements for events where sewage leaves the infrastructure before
treatment, and the steps utility personnel must follow to meet or exceed those reporting
requiremnents.

. Local Agency Reporting Program

This program provides secondary notice to the public and to other appropriate organizations
(e.g., downstream ufilities with water intekes and local public health authorities) when an
overflow presents an imminent and substantial threat to public health or the environment, The
program includes written criteria for making this notice, procedures for notifying news media
and posting notices at stream locations, and may also prepare an annual sumnmary repott
available to the public.

¢. Records Management Program

This program tracks all events where sewage leaves the utility’s collection or transmission
system before treatment (i.e., overflows to land, directly to waters, or indirectly to waters by
storm drains or other paths). The program uses standardized forms which record, at minimurm,
the following information for response and inclusion in the BMS:
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+ Location of the discharge

*  Name of the receiving water and description of the pathway (e.g., storm drain)
+ Estimation of the discharge volume and the method of estimation

+  Description of the system component that is source of the discharge

* Date and time the discharge started and stopped

+ Root cause, or suspected root cause, of the discharge

= Steps taken to eliminate the discharge and steps taken o prevent reoccurance.

7. Financial Analyses

a.

C,

Cost Anatysis Program

This program regularly analyzes and projects future utility management, operations, and
maintenance costs needed to properly implement these utility programs. The cost analyscs
include, at a minimum: overhead, labor and equipment, financial impacts of outsourcing certain
activities, overtime, and the financial impacts imposed by organizational departments or
agencies outside the utility. Cost analyses are performed for all management, operations, and
maintenance equipment and the capital infrastructure investment. Cost analyses incorporate life
cycle depreciation and establish cost-cffective points for replacement. The program has a
mechanism for including such replacement points in the IMS.

Capital Improvement Financing Program

This program analyzes, projects, plans and finances capital improvement needs established
through proper engineering study. Capital improvement financing is planned using a five (5)
year planning horizon with annual updates.

Budget and Customer Rate Program

This program cstablishes the annual utility budget and recommends customer rates. The
program assures that the budget and funding provided by customer rates will meet the cost and
capital financing needs set by programs 7(a) and 7(b) above.

8. Equipment and Supplies

a.

Spare Parts Inventory Program

This program ensures proper management of the utility spare parts inventory including spare
pipe. The program includes adequate parts storage facilities, identification and retention of an
adequate number of critical spare parts (i.., those which are difficult to obtain quickly but
critical to proper operations), control of access to spate parts, an organized system for
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inventory management (either manual or computerized), arrangement with local vendors for
common parts, and specification of spare parts to be carried on vehicles.

b. Eguipment and Tools Inventory 'Program '

This program ensures proper management of the utility equipment and tools inventory. The
program includes adequate equipment and tools storage facilities, control of access to
equipment and tools, an organized system for inventory management (either manual or
computerized), and specification of equipment and tools to be carried on vehicles.

¢. Yechicle Repair Program

This program ensures proper management of utility vehicles. The program includes provisions
for vehicle maintenance and vehicle repair. Performance measures for the program will
consider turn-around time, cost factors, contract mainfenance, and the life cycle cost analysis
performed for vehicles.

9, Customer Service

a. Complaint Management Program

This program ensures proper complaint management. The program includes written standard
management procedures for dispatchers (i.e., dispatch priorities, work order generation, and
standardized complaint and problem codes). The program uses an organized record keeping
procedure {including the use of standardized forms) which facilitates tracking work orders and
follow-up with customers, and uses a mechanism to evaluate response performance and supply
this information to the TMS.

b. Public Information Program

This program communicates utility activities which may closely impact the public (e.g., smoke
testing, major construction or maintenance, or emergency maintenance), and ensures
communication of activities which may coincide with those of other departments and agencies
(e.g., street paving).

¢, Public Education Program

This program educates the public and solicits support regarding issues such as service lateral
maintenance, grease management, food disposals, inflow sources, maintenance/rehabilitation
needs requiring increased rates, and problems caused by basement sump pumps. '
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10. Legal Support

a.

Inter-Jurisdictional Agreement Program

This program develops, negotiates, and enforces agreements with neighboring utilities which
send the utility flow or with major volume sewer customers. The program ensures that the
agreements require the second party to have proper management, operation, and maintenance
programs so the utility’s infrastructure is not stressed by problems originating across
jurisdictional boundaries. The program also ensures the agreements address flow-based
capacity issues, specify the life of the agreement, have credible provisions for enforcement, and
have provisions for modification.

Sewer Ordinance Program

This program develops, revises, and amends sewer ordinances as needed to support the proper
managerment, operation, and maintenance of the utility. The program provides adequate legal
authority for the utility regarding sewer use, grease management, pretreatment, private service
laterals, sump pumps and roof drains, private haulers, recovering costs of damage to utility
infrastructure, and other lega! authoritics as required. Legal support is provided for case work
and guidance for utility staff,

11. Water Quality Monitoring

a.

Routine Monitoring Program

This program determines the existence of unpermitted discharges originating at locations where
sewers cross waterways or at other isolated or remote sewer locations. The program includes
scheduled sampling during dry weather periods from a network of monitoring stations. The
program also includes a map of the sampling network, and formally establishes sampling
frequency, sampling parameters (i.c., fecal coliform and others), standard sampling procedures,
guality assurance/quality control procedures, and a mechanism for including program
information in the IMS. '

Investigative Monitoring Program

This program determines the source of industrial, commercial, or sanitary wastewater resulting
from cross connections with the stormwater drainage system, and typically activates through
complaints or discovery by operations personnel. The program has formally established
sampling parameters (i.e., fecal coliform and others), standard sampling procedures, quality
assurance/quality control procedures, and a mechanism for including program information in the
IMS.
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¢. Impact Monitoring Program

This program determines the impact of pollution resulting from discharges occurring within the
utility infrastructure before treatment. Combined with the reporting programs described in
Overflow Tracking (6) above, this program assists the utility, regulatory authorities, and public
health authorities determine the appropriate response to protect health and/or the environment.
The program has formally established sampling parameters (i.¢., fecal coliform and others),
standard sampling procedures, quality assurance/quality control procedures, and a mechanism
for including program information in the IMS.

12. Contingency Plan for Utility Infrastructure

a. Contingency Planning Prograrn

This program develops and modifies contingency plans for the sewer system and the treatment
facilities that will be implemented during emergency situations. The planning process includes a
preparedness committee of senior and experienced management and field personnel. A system
overview is conducted to determine vulnerability to a variety of events which may be due to
utility failures, natural causes, or failures caused by another party. Based upon these
hypothetical events and past experience taken from root cause failure information in the IMS,
prediction system component failure is made. Strategies to timely repair or overcome such
component failures are developed, and the six (6) major contingency plan components are
avaifable in writing: public notification, agency notification, emergency flow control, emergency
operation and maintenance, preparedness training, and water quality monitoring (described in
11{c) above).

i.) PBublic Notification

The public notification component includes a set of criteria, developed with input from Jocal
public health authorities, which are used as a basis for initiating public notification; a step-
by-step procedural flow diagram; a list of manager names and phone numbers; a plan for

- regular business hours, off-hours, weekends, and holidays; a list of Public Contacts with
phone numbers; identification of managers authorized to give statements; and pre-scripted
news releases.

ii.} Agency Notification
The agency notification component includes a set of criteria, developed with input from
appropriate local, State, and Federal authorities, which are used as a basis for initiating

agency notification; a step-by-step procedurai flow diagram,; a list of manager names and
~ phone numbers; a plan for regular business hours, off hours, weekends, and holidays; a list
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of Agency Contacts with phone numbers; identification of personnel authorized to contact
agencies; and copies of standard reporting forms used by the agencies.

iii.) Emergency Flow Control

The emergency flow control component is used to reduce overflow volumes and pollution
where possible. The component includes a set of criteria which are used as a basis for
initiating emergency flow control procedures; a step-by-step procedural flow diagram,; a list
of manager names and phone numbers; a plan for regular business hours, off-hours,
weekends, and holidays; a list of Emergency Flow Control Contacts with phone
numbers; identification of personnel authorized {o initiate the emergency flow control
program; and standard emergency flow control reporting forms.

Flow control activities may include flow re-routing, flow diversion, household flow
reduction and advisories, commercial flow reduction and advisories, water pressure
reduction and advisoties, or use of pretreatment progtam protocols set forth in permits for
‘significant industrial users. The initiating criteria, reporting forms and report formats should
be developed in cooperation with significant industrial users and appropriate local, State,
and Federal authorities.

iv.) Emergency Operation and Maintenance

The emergency operation and maintenance component includes a set of criteria which are
used as a basis for initiating emergency operation and maintenance procedures; a step-by-
step procedural flow diagram; a list of manager names and phone numbers; a plan for
regular business hours, off-hours, weekends, and holidays; a list of Emergency Operation
and Maintenance Contacts with phone numbers; identification of personne! authorized to
initiate emergency operation and maintenance procedures; and standard reporting forms.

The initiating criteria, reporting forms, and report formats should be developed in
cooperation with utility’s insurance representatives, State and Federal emergency
management agencies, and the State regulatory authority, Further, development of the
emergency operations and maintenance component should include analyses of the need and
use of stand-by equipment ( prearranged rentals), stand-by contractors, and access to
critical spare parts. : '

v.) Preparedness Training

The preparedness training component ensures that all personnel are fully aware of
procedures and able to efficiently implement the Contingency Plan. The preparedness
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training component includes specialized training courses, field trials, and special emergency
situation safety fraining.

b. Response Flow Diagram

This diagram includes the roles of senior management and field personnel and shows the
relationship of the six (6) major contingency plan components: public notification, agency
notification, emergency flow control, emergency operation and maintenance, preparedness
training, and water quality monitoring,
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OPERATION PROGRAMS

1. Pump Station Operation

a. Preventative Operation Program

This program ensures reliable operation of the transmission system through use written standard
operating procedures available for both manned and unmanned stations. Procedures may
include reading and recording information from pump run-time meters, or start counters, or
taking amperage readings; recording wet well conditions and grease accumulation; checking
and reseiting (as necessary) wet-well set points; checking and recording system pressure;
checking remote monitoring and alarm equipment components; checking operation of alarms
and stand-by power; and reporting maintenance needs. The program has established
schedules, routes, priorities, standard forms, performance measures, and a mechanism for
including program information in the IMS.

b. Reactive Operation Program

This program ensures timely response to atypical situations in the transmission system through
use of written standard operating procedures available for both manned and unmanned stations.
Procedures may include initiating auxiliary power with portable generators, installing portable
pumps during high flow, or initiating the Contingency Plan, The program has established
standard forms and reporting procedures, performance measures, and a mechanism for
including program information in the IMS,

2. Pretreatrnent Program

This program ensures that operation of the utility’s treatment facility is protected from pollutant
pass-through or interference. If a utility has industrial or commercial users it may have this program
which includes industrial user identification, permitting, monitoring and inspections, enforcement,
and other components, Personnel involved with the utility pretreatment program will have frequent
communication with operation and maintenance personnel to detect possible pretreatment permit
violations. The program has standard operating procedures, performance measures, inspection
schedules, and a mechanism for including program information in the IMS.

3. Corrosion Control Program

This program provides for inspection of the utility infrastructure for cotrosion caused by hydrogen
sulfide or other corrosives, the development and implementation of site-specific corrosion control

Page 24 of 28



measures, a monitoring program to evaluate corrosion control measures, program performance
measures, and a mechanism for including program information in the IMS.

Fats, Oils, and Grease Control Program

This program prevents fats, oils, and grease from entering the utility infrastructure, therefore
preserving sewer capacity, prolonging the infrastructure life, reducing overflow events, and saving
the utility maintenance costs. The program includes a grease control ordinance, grease trap and
interceptor design standards, permitting and inspecting commercial grease traps and interceptors, a
credible enforcement component, a public education component for residential sources,
performance measures, and a mechanism for including program information in the IMS.

Service Connection/Disconnection Program

This program includes written standard procedures for new sewer tap installation or for sewer
disconnection; inspection of all new service connections to, or disconnections from, the utility
sewet; a credible enforcement program; performance measures; and a mechanism for notifying
personnel in the Mapping Program or inciuding program information in the IMS.

Private Haulers Program

This program issues permits to private commercial or septic tank waste haulers discharging to the
utility, and includes written standard operating procedures for inspection/sampling of the haulers, a
credible enforcement program, program performance measures, and a mechanism for including
program information in the IMS. '

Line Location Program
This program responds to requests for utility sewer line locates, and includes written standard line
location procedures, defined prioritization to assist scheduling, appropriate staffing and equipment

for the average number of requests, standard line location procedures, standard forms,
performmance measures, and a mechanism for including program information in the IMS.
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MAINTENANCE PROGRAMS

1. Punip Station Preventative Maintenance

a.

C.

Pump Station Repair Program

This program is a reactive maintenance component intended to repair pump stations that are
currently in a state of disrepair but still cost-effective to service. The program includes
established priorities for pump station repairs, maintaining an ongoing inventory of completed
repairs, a work schedule for pump station repairs, and a mechanism for including pump station
repair information in the IMS. Upon completion of pump station repairs, service activities are
transferred to the pump station preventative maintenance program.

Electrical Maintenance Program

This program is a component of the pump station preventative maintenance program.

The program includes an established number of crews and personnel required to perform
effective electrical maintenance, written standard electrical maintenance procedures, scheduling
prevenlative maintenance, standard forms, performance measures, and a mechanism for
including electrical maintenance information in the IMS,

Mechanical Maintenance Program

This program is a component of the pump station preventative maintenance program.

The program includes an established number of crews and personnel required to perform
effective mechanical maintenance, wrilten standard mechanical maintenance procedures,
scheduling preventative maintenance, standard forms, performance measures, and a mechanism
for including mechanical maintenance information in the IMS. '

Physicai Maintenance Program

This program is a component of the pump station preventative maintenance program.
The program includes an established number of crews and personnel required to perform
effective physical maintenance, written standard physical maintenance procedures, scheduling,

- . standard forms, performance measures, and a mechanism for including physical maintenance

information in the IMS.
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2. Gravity Line Preventative Maintenance

a, Routine Hydraulic Cleaning Program

This program includes accurately determined cleaning needs, established priorities and
scheduled cleaning activities, support of an appropriate number of crews and personnel,
acquired necessary equipment (e.g., Jet Unit, Combination Unit, etc.), written standard
hydraulic cleaning procedures, standard forms, performance measures, and a mechanism for
including hydraulic cleaning information in the VS,

b. Routine Mechanical Cleaning Prooram

This program includes accurately determined cleaning needs, established priorities and
scheduled cleaning activities, support of an appropriate number of crews and personnel,
acquired necessary equipment (e.g., Rodders, Bucket Machine, etc.), writien standard
mechanical cleaning procedures, standard forms, performance measures, and a mechanism for
including mechanical cleaning information in the IMS.

c. Root Control Program

This program includes accurately determined root control needs, established priorities and
scheduled activities, support of an appropriate number of crews and personnel, acquired
necessary equipment {e.g., mechanical, chemical, etc,), written standard root control
procedures, standard forms, performance measures, and a mechanism for including root controt
information in the IMS.

d. Manhole Preveniative Maintenance Program

This program includes accurately determined manhole maintenance needs, established priorities
and scheduled activities, support of an appropriate number of crews and personnel, acquired
necessary equipment (rings and lids, structural repair, etc.), written standard manhole
maintenance procedures, standard forms, performance measures, and a mechanism for
including manhole maintenanice information in the IMS. '

3. Air Valve Preventative Maintenance Program

This program provides for inspection and maintenance of air valves located on force mains
(including regular valve exercise). The program includes an established number of crews and
personnel required to perform effective preventative maintenance, written standard air valve
maintenance procedures, scheduling, standard forms, performance measures, and a mechanism for
including air release valve maintenance information in the IMS.
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4. Maintenance of Way

a. Maintenance of Rights-of-Way and Easements Program

This program includes accurately determined maintenance needs, established priorities and
scheduled activities, support of an appropriate number of crews and personnel (based on the
number of waterway crossings and/or miles of sewer off-street), written standard maintenance
procedures, standard forms, performance measures, and a mechanism for including
maintenance information in the IMS.

b. Street Paving Monitoring Program

This program includes accurately determined monitoring needs, established priorities and
scheduled activities, coordination with storm drain projects and street and highway officials,
support of an appropriate number of crews and personnel, acquired necessary equipment (e.g.,
manhole and valve raising, cte.), written standard monitoring procedures, standard forms,
performance measures, and a mechanism for including monitering information in the IMS,

5. Reactive Maintenance Program

This program provides response to customer complaints or other unscheduled system problems
forwarded by dispatchers. The program includes support of an appropriate number of crews and
personnel, written standard response procedures including a protocol for initiating the Contingency
Plan, standard forms, collection of information in support of failure analysis, sewer map availability,
performance measures, and a mechanism for including reactive maintenance information in the IMS,
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Appendix J-1

SUPPLEMENTAL ENVIRONMENTAL PROJECT |
LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

This Appendix contains a description of the proposed Supplemental Environmental Project (“SEP™)
1o be funded by the Lexington-Fayette Urban County Government (“LFUCG") as part of the
Consent Decree resolving alleged violations of the Federal Water Pollution Contro!l Act, also known
as the Clean Water Act. LFUCG will dedicate a minimum of $1,000,000 to this SEP.

Through this SEP, LFUCG will provide stream bank stabilization, habitat restoration and greenway
creation in Coldstream Park, located within the Cane Run watershed in Fayette County, and is
known as the “Coldstream Park Stream Corridor Restoration and Preservation SEP.”

- SEP PURPOSE

The SEP would provide funds for stream and habitat restoration work and greenway creation along
an approximate 0.8 mile stretch of Cane Run, located in Coldstream Park between Citation
Boulevard and Interstate 75. Coldstream Park consists of floodplain property owned by LFUCG that
previously constituted a component of the University of Kentucky’s agricultural research farm. '
LFUCG owns approximately 56 acres of land along the 4,415 linear foot stretch of Cane Run
proposed for this SEP. The existing stream varies in distance from the property lines, from a
minimum distance of approximately 50 feet to a maximum distance of over 400 feet. The average
distance from the centerline of the stream to the property line is approximately 300 feet. Currenily,
the afea adjacent to the proposed greenway is undeveloped, and portions are still utilized for '
agricultural purposes. Surrounding land uses consist of urban development (commercial and
residential) and agricultural, See attached map, Exhibit 1.

The stream banks of Cane Run are severely denuded due to.past free grazing of cattle during the
park’s past history as a University of Kentucky agricultural research facility. Due to erosion in some
locations, the incised stream channel is disconnected from the floodplain. Funds for this project will
be used to stabilize the channel, restore habitat, reduce peak flows / pollutant loading associated with
urban runoff and agricultural activities, and create a permanent greenway. Runoff entering the
stream ultimately recharges the Royal Springs Aquifer, which is the raw water supply for the City of
Georgetown municipal water system.

The SEP will serve multiple purposes:

~» Reduce flooding by removing artificial restrictions within the floodway, thus reducing
potential for property damage and stream channel erosion;
» Reduce pollutant loadings entering Cane Run, which recharges the Royal Springs Aquifer,
through use of green infrastructure concepts for minimizing erosion and maximizing

infiltration; _ ‘
> Enhance recreational and educational opportunities within the Urban Service Area by
enhancing passive use land within the park system and habitat restoration;




» Assist LFUCG and other watershed stakeholders in promoting / implementing future water
quality initiatives within the basin including through the creation of a greenway to
permanently buffer and protect the stream. LFUCG strongly believes that increased
emphasis on quality of life perceptmns is critical to the success of holistic, long-range
watershed planning.

* The SEP will benefit the public and the environment by improving floodplain conditions that
contribute to flood water backup and stream channel erosion and that generally impact floodplain-
ecosystems. The SEP will also benefit residents served by the neighboring City of Georgetown
public water system by reducing pollutant loads discharging into Cane Run, which recharges the
Royal Springs Aquifer, which is the raw water source for that city. This area was identified as a
beneficial greenway area in the conceptual 2002 Greenway Master Plan, which identifies potential
generalized locations for conservation greenways. This proposed greenway has not been funded and
there are no funds dedicated to its implementation.

SEP SCOPE

| The §bope of this SEP is to create and irﬁplement a new Coldstream Park Greenway Plan for the
property owned by LFUCG along Cane Run in Coldstream Park. The approximate limits of the work
and greenway SEP are as. shown on the attached map in Exhlblt 1. :

This project will provide for reconnecting the stream channel to the floodplain; reestablishing a
stable channel pattern and geometry, stabilizing of the channel banks with vegetation, restoring
natural riparian habitat along the banks, and restoring habitat in bordering areas.

Project components and requirements include the following:

¢ Natural stream design parameters appropriate to the Inner Bluegrass — e.g. “E” Channel
~ sinuosity, pobl—rifﬂe—run-glide ratios, bankfull heights, etc. The elevation of the baseflow will

. be adjusted for maximum habitat improvements and floodplain hydrology restoratlon

e Backwater areas and vernal pools to enhance amphibian habitat.

e Infiltration basins built in the floodplain to provide additional terrestrial habitat and to enhance
pollutant uptake, groundwater recharge, and restoration of healthy base flows.

o - Habitat restoration in bordering areas throughout the greenway.

e Establishment of a conservation easement, in a format substantially similar to the attached form
(Exhibit 2}, to permanently protect the use of the greenway as designed, with exceptions for
work necessary for maintenance, repair or replacement of existing utilities and certain other

* . activities that are consistent with the greenway purpose.

s . Ata minimum, the design consultant selected for this SEP should be thoroughly familiar with
- Stream M1t1gat10n Guidelines published by EPA and/or EPPC, fluvial process and channel
.evolution and natural channel design or alternative stream design methodologies.

* Final designs will be submitted to EPA for review and approval to ensure that the designs are
consistent with EPA’s Stream Mitigation Guidelines and conservation easement principles.




SEP Costs

LFUCG shall spend at least $1,000,000 for the implementation of this SEP. Programmatic and
administrative costs incurred by LFUCG will not be counted against the dollar amount dévoted to
this project.

SEP Schedule

The duration of this SEP will be five (5) years from the date of entry of the Consent Decree.

Project tasks and associated deadlines include:

> Development of the Coldstream Park Greenway Plan through a selected design firm for
' .. submittal to EPA within 24 months of Effective Date; :

> Procure necessary state and federal permits for the project;

> Construct and implement Greenway Plan within 60 months of Effective Date. .
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DEED OF CONSERVATION EASEMENT

THIS DEED OF CONSERVATION EASEMENT is made this  day
of , 2008, by LEXINGTON FAYETTE URBAN COUNTY GOVERNMENT,
having a principal office address of 200 East Main Street, Lexington, Kentucky 40507
(*Grantor”), in favor of LEXINGTON FAYETTE URBAN COUNTY GREENSPACE
TRUST, INC., a Kentucky corporation, having a principal address at 200 East Main
Street, 67 Floor, Lexington, Kentucky 40507 (“Grantee™).

WITNESSETH:

WHEREAS, Grantor is the sole owner in fee simple of certain real property in
Fayette County, Kentucky, more particularly described in the aerial photo attached as
Exhibit A hereto, and shown on the survey attached as Exhibit B hereto, both of which
are incorporated herein by this reference (the “Property”);

WHEREAS, the Property possesses conservation values of importance to Grantor,
the people of Fayette County and Scott County, and the people of the Commonwealth of
Kentucky, which, if preserved, will yield significant public benefits, including the
restoration and preservation of a section of Cane Run stream (collectively, “Conservatio
Values™); ’

_ WHEREAS, Grantee is authorized to accept conservation easements as required
to retain and protect natural, scenic, or open-space values of real property, assuring its
availability for agricultural, forest or open-space use, protecting natural resources, and to
preserve the historical, architectural, archacological, or cultural aspects of real property in
Kentucky and is qualified to accept such easements under Section 170(h) of the Internal
Revenue Code; ' :

WHEREAS, the grant of a conservation easement by Grantor to Granteec on the
Property will assist in preserving and maintaining the Property and the Conservation
Values and significance of the Property;

WHEREAS, the grant of a conservation easement on the Property by Grantor to
Grantee shall assure, in particular, conservation of the Property consistent with the
Coldstrecam Park Stream Corridor Restoration and Preservation Supplemental
Environmental Project criteria set forth in Appendix J to the Consent Decree in Civil
Action No. 5:06-cv-386 in the United States District Court for the Eastern District of
Kentucky (hereinafter the “Consent Decree”);

: WHEREAS, the preservation of the Conservation Values of the Property will
assist in the accomplishment of the conceptual Greenway Master Plan, adopted and
approved by Lexington Fayette Urban County Planning Commission in June 2002, all of

. which are of great importance to Grantor, Grantee, the people of Fayette County,

Kentucky and the people of the Commonwealth of Kentucky in that it will, among other
things: : '
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(a) Minimize the impact of changing land use on natural features and
ecosystems;

(b)  Protect a section of Cane Run and its adjacent floodway, which
_techarges Royal Spring Aquifer;

(c) Restore and preserve the riparian corridor of Cane Run within the
Greenway Project area, and reestablish habitat in bordering areas;

(d) Preserve and enhance significant habitat for wildlife species;

WHEREAS Grantor intends the Conservation Values of the Property to be
preserved and maintained by this Easement, in perpetuity, and that the continuation of
land use patterns, existing at the time of this Easement shall not be permitted to impair or
interfere with those values;

_ WHEREAS, Grantor desires to grant to Grantee, and Grantee desires to accept
from Grantor, a conservation easement on the Property, pursuant to the terms herein;

WHEREAS, Grantee agrees by accepting this Easement, that Grantee shall
endeavor to honor the intentions of Grantor stated herein and endeavor to preserve and
protect in perpetuity the Conservation Values of the Property;

WHEREAS, Grantor further intends as owner of the Property, to convey to
- Grantee the right to preserve and protect the Conservation Values of the Property in
perpetulty, and

NOW, THEREFORE, in consideration of the above and the mutual covenants,
terms, conditions, and restrictions contained herein, Grantor hereby voluntarily grants
and conveys to Grantee a conservation easement in perpetuity over the Property, together
with all unreserved development rights associated with the Property, of the nature and
character and to the extent hereinafter set forth (“Easement”).

1. Purpose. It is the purpose of this Easement to assure that the Property
- will be retained forever as a greenway consistent with the requirements of the Coldstream
Park Stream Corridor Restoration and Preservation Supplemental Environmental Project
(“Project”) in Appendix J to the Consent Decree, and to prevent any use of the Property
that will significantly impair or interfere with the Conservation Values of the Property.
Grantor intends that this Easement will confine the use of the Property to such activities
as are not inconsistent with the purpose of this Easement.

2. Rights of Grantee. To aecomplish the purpose of this Easement the
following rights are conveyed to Grantee by this Easement:

(a) To preserve and protect the Conservation Values of
- Property; :




(b) To enter upon the Property at reasonable times, at least
once per year, in order (o monitor compliance with and otherwise
_enforce the terms of this Easement; provided that, except in cases
where Grantee determines that immediate entry is required to
prevent, terminate, or mitigate a violation of this Easement, such
entry shall be upon prior reasonable notice to Grantor, and Grantee
* shall not in any case unreasonably interfere with Grantor’s use and
quiet enjoyment of the Property;

() To prevent any activity on or use of the Property that is
inconsistent with the purpose of this Easement and to require the
restoration of such areas or features of the Property that may be
damaged by any inconsistent activity or use. For example, to the
extent that hiking and biking trails or parking or other recreational
areas are added to the greenway, the Grantee shall ensure that
appropriate construction techniques and controls are utilized to
protect  the conservation goals of the Project consistent with the
conditions on Express Reservations, below.

(d) To ensure that any activities undertaken to replace, repair,
or maintain utilities located within the Property are conducted in a
mamner to minimize temporary impacts to the Property and are
reclaimed to restore the Greenway.

(e) To prevent the following prohibited activities on or uses of
 the Property, each of which is inconsistent with the purpose of this

Easement, and to require the restoration of such areas or features of
. the Property that may be damaged by such activities or uses:

1. Construction or installation of structures or buildings
except for small sheds or portable restroom facilities, with
the approval of the Grantee;

2. Industrial, commercial or residential use;

3. Use by motorized vehicles, except as needed for
maintenance of the Greenway or sanitary sewer
infrastructure, and within the parking area described in
Section 3(e);

4, Installation of utility structures except to perform necessary
maintenance, repairs, replacements or upgrades of existing
utilities infrastructure; ‘

5. Dumping or other disposal of refuse, trash, or hazardous
materials, except within receptacles installed for disposal of
small amounts of trash by recreational users;




6. Agricultural use or grazing;

7. Use of agricultural chemicals such as pesticides or
herbicides except for limited uses in response to public
health threats or invasive species that cannot otherwise be
practically controlled, with approval of the Grantee;

8. Display of billboards, signs or advertisements, except for
signs informing users of the conservation and recreational
values of the Project and of prohibited uses of the Project;

9. Mining, drilling, removing or exploring for or extracting
materials on or below the surface of the Property; and

10. Any other uses or activities inconsistent with the purpose of
this Easement.

3. Reserved Rights. Grantor reserves all rights accruing from its ownership

- of the Property, including the right to engage in, or permit or invite others to engage in,

all uses of the Property that are not expressly prohibited herein and are not inconsistent
with the purpose of this Easement. Express Reservations includes the following:

(a) Rights to maintain, upgrade, replace, or repair all utilities
existing on the property, contingent upon development and
implementation of a plan, reviewed and approved by the Grantee,
to minimize disturbance and to restore the greenway to its
approximate pre-disturbance condition;

(b) Rights to construct a shared use trail within the greenway,
_ contingent upon: .

1. creation of a minimum buffer distance from the trail to
the stream of thirty (30) feet and an average distance of
at least fifty (50) feet;

il. use of pervious materials for construction;

‘111 alignment of the trail to follow existing utility lines to
the extent practicable; and

iv. development of a design plan to be reviewed and
approved by the Grantee;

(c) Rights to use legal non-chemical methods to control
predatory and problem animals as permitted by state and federal
law; and




(d) Rights to construct a single parking area of a size no larger
than necessary to accommodate anticipated visitors to the
. greenway, contingent upon:

i. use of pervious materials for constru_ction; and
1. installation of appropriate runoff controls; and

iii. development of a design plan to be reviewed and
. approved by the Grantee; and

iv. creation of a minimum buffer distance from the parking
area to the stream of one hundred (100) feet; and

(c) Rights to maintain the greenway vegetation and habitat,

4. . Existing Encumbrances. Anything to the contrary herein

notwithstanding, the Property is subject to all existing encumbrances of record prior to

- the date this Easement is recorded and Grantor represents that is in compliance with the
terms and conditions of all of the same.

5. Notice and Approval. The purpose of requiring Grantor to notify Grantee
‘prior to undertaking certain permitted activities is to afford Grantee an adequate
opportunity to monitor the activities in question to ensure that they are designed and
carried out i a manner that is not inconsistent with the purpose of this Easement.
Whenever notice 1s required, Grantor shall notify Grantee in writing not less than 2
business days prior to the date Grantor intends to undertake the activity in question. The
notice shall describe the nature, scope, design, location, timetable, and any other material
aspect of the proposed activity in sufficient detail to permit Grantee to make an informed
- judgment as to its consistency with the purpose of this Easement. Approval may be
withheld only upon a reasonable determination by Grantee that the action as proposed
would be inconsistent with thie purpose of this Easement.

0. Grantee’s Remedies.

6.1 Notice of Violation; Corrective Action. If Grantee
determines that a violation of the terms of this Easement has occurred or is
threatened, Grantee shall give written notice to Grantor of such violation and
demand corrective action sufficient to cure the violation and, where the violation
involves injury to the Property resulting from any use or activity inconsistent with
the purpose of this Easement, to restore the portion of the Property so 1n_]ured to
its prior condition in accordance with a plan approved by Grantee.

6.2 Injunctive Relief. If Grantor fails to cure the violation
within 30 days after receipt of notice thereof from Grantee, or under
‘circumstances where the violation cannot reasonably be cured within a 30 day
period, fails to begin curing such violation within the said period, or fails to
continue diligently to cure such violation until finally cured, Grantee may bring




an action at law or in equity in a court of competent jurisdiction to enforce the
terms of this Easement, to enjoin the violation, ex parte as necessary, by
temporary or permanent injunction, and to require the restoration of the Property
to the condition that existed prior to any such injury.

6.3 Damages. Grantee shall be entitled to recover damages for
violation of the terms of this Easement or injury to any Conservation Values
protected by this Easement, including, without limitation, damages for the loss of
scenic, aesthetic, or environmental values. Without limiting Grantor’s liability
therefore, Grantee, in 1is sole discretion, may apply any damages recovered to the
cost of undertaking any corrective action on the Property.

6.4 Emergency Enforcement. If Grantee, in good faith,
determines that circumstances require immediate action to prevent or mitigate
significant damage o the Conservation Values of the Property, Grantee may
pursue its remedies under this Section 6 without prior notice to Grantor or without
waiting for the period provided for cure to expire.

6.5 Scope of Relief. Grantee’s rights under this Section 6
apply equally in the event of either actual or threatened violations of the terms of
this Easement. Grantor agrees that Grantee’s remedies at law for any violation of
the terms of this Easement are inadequate and that Grantee shall be entitled to the
injunctive relief described in Section 6.2, both prohibitive and mandatory, in
addition to such other relief to which Grantee may be entitled, including specific
performance of the terms of this Easement. Grantee’s remedies described in this
- Section .6 shall be cumulative and shall be in addition to all remedies now or
hereafter existing at law or in equity.

6.6 Costs of Enforcement. All reasonable costs incurred by
Grantee in enforcing the terms of this Easement against Grantor, including,
without limitation, costs and expenses of suit and reasonable attorneys’ fees, and
any costs of restoration necessitated by Grantor’s violation of the terms of this
Easement shall be borne by Grantor.

6.7 Forbearance. Forbearance by Grantee to exercise its
rights under this Easement in the event of any breach of any term of this
Easement by Grantor shall not be deemed or construed to be a waiver by Grantee
of such term or of any subsequent breach of the same or any other term of this
Easement or of any of Grantee’s rights under this Easement. No delay or

omission by Grantee in the exercise of any right or remedy upon any breach by

Grantor shall impair such right or remedy or be construed as a waiver.

6.8 Waiver of Certain Defenses. Grantor hereby waives any
defense of laches, estoppel, or prescription.

6.9 Acts Beyond Grantor’s Control. Nothing contained in
this Easement shall be construed to entitle Grantee {o bring any action against

|
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Grantor for any injury to or change in the Property resulting from causes beyond
Grantor’s control, including without limitation, fire, flood, storm, and earth
movement, or from any prudent action taken by Grantor under emergency
conditions to prevent, abate, or mitigate significant injury to the Property resulting
from such causes.

7. Costs, Liabilities, Taxes, and Environmental Compliance.

7.1 Costs, Legal Requirements, and Liabilities. Grantor
retains all responsibilities and shall bear all costs and liabilities of any kind related
to the ownership, operation, upkeep, and maintenance of the Property, including

- the maintenance of adequate liability insurance coverage. Grantor remains solely
responsible for obtaining any applicable governmental permits and approvals for
any construction or other activity or use permitted by this Easement, and all such’

“construction or other activity or use shall be undertaken in accordance with all
applicable federal, state, and local laws, regulations, and requirements. Grantor
shall keep the Property free of any liens arising out of any work performed for,
materials furnished to, or obligations incurred by Grantor.

7.2 Representations and Warranties. Grantor represents and
warrants that, after reasonable investigation and to the best of its knowledge:

(a) Grant(;r and the Property are in compliance
with all federal, state, and local laws, regulations, and
requirements applicable to the Property and its use;

(b) There is no pending or threatened litigation
in any way affecting, involving, or relating to the Property; and

(c) No civil or criminal proceedings or
investigations have been instigated at any time or are now
- pending, and no notices, claims, demands, or orders have been
received, arising out of any violation or alleged violation of, or
failure to comply with, any federal, state, or local law,
regulation, or requirement applicable to the Property or its use,
nor do there exist any facts or circumstances that Grantor might
reasonably expect to form the basis for any such proceedings,
investigations, notices, claims, demands, or orders;

(d) There are not now any underground storage
tanks located on the Property, whether presently in service or
closed, abandoned or decommissioned, and no underground
storage tanks have been réemoved from the Property in a
manner not in compliance with applicable federal, state and
local laws, regulations and requirements.

7.3 Remediation. If, at any time, there occurs, or has occurréd, a
release in, on, or about the Property of any substance now or hereafier defined,
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listed, or otherwise classified pursuant to any federal, state, or local law,
regulation, or requirement as hazardous, toxic, polluting, or otherwise
contaminating to the air, water, or soil, or in any way harmful or threatening to
human health or the environment, Grantor agrees to take all steps necessary to
assure its containment and remediation, including any cleanup that may be
required..

74 Control. Nothing in this Easement shall be construed as
giving rise, in the absence of a judicial decree, to any right or ability in Grantee to
- exercise physical or managerial control over the day-to-day operations of the
Property, or any of Grantor’s activities on the Property, or otherwise to become an
. operator with respect to the Property within the meaning of The Comprehensive
Environmental Response, Compensation, and Liability Act of 1980, as amended
(“CERCLA™), and KRS 224.01-010 ef seq.

1.5 Hold Harmless. Grantor hereby releases and agrees to
hold harmless, indemnify, and defend Grantec and its members, directors,
officers, employees, agents, and contractors and the heirs, personal

‘representatives, successors, and . assigns of each of them (collectively
“Indemnified Parties™) from and against any and all liabilities, penalties, fines,
charges, costs, losses, damages, expenses, causes of action, claims, demands,
orders, judgments," or administrative actions, including, without limitation,
reasonable attorneys’ fees, arising from or in any way connected with: (1) injury

. to or the death of any person, or physical damage to any property, resulting from
any act, omission, condition, or other matter related to or occurring on or about
the Property, regardless of cause, unless due solely to the negligence of any of the
Indemnified Parties; (2) the violation or alleged violation of, or other failure to
comply with, any state, federal, or local law, regulation, or requirement,
including, without limitation, CERCLA and KRS 224.01-010 et seq., by any
person other than any of the Indemnified Parties, in any way affecting, involving,
or relating to the Property, at any time, or any substance now or hereafter defined,
listed, or otherwise classified pursuant to any federal, state, or local law,
‘regulation, or requirement as hazardous, toxic, polluting, or otherwise

~ contaminating to the air, water, or soil, or in any way harmful or threatening to
human health or the environment, unless caused solely by any of the Indemnified
Parties; and, (3) the obligations, covenants, representation, and warranties of
Sections 7.1 through 7.3. In no event shall Grantor’s indemnification act as a
waiver or defense to any immunity or damage limitation Grantor may otherwise
have available to third parties. '

8. Extingnishment and Condemnation.

8.1 Extinguishment. Grantor and Grantee hereby recognize
that an unexpected change in the conditions of the Property may make impossible
the continued ownership or use of the Property for conservation purposes and
necessitate a partial or full extinguishment of this Easement. "‘Any such
extinguishment must comply with the following requirements: '




(@) The extinguishment must be the result of a
final judicial proceeding in a court of competent jurisdiction,
and it shall be the burden of any party seeking extinguishment
to demonstrate that the continued use of the Property for
conservation purposes has been made impossible by an

. unexpected change in conditions.

(b) Grantee shall be entitled to share in the net
proceeds resulting from the extinguishment in an amount equal
to the percentage interest of the fair market value of Grantee’s
interest in the Property created pursuant to this Easement.

8.2 Condemnation. If all or any part of the Property 1s taken
by exercise of the power of eminent domain or acquired by purchase in lieu of .
condemnation, whether by public, corporate, or other authority, so as to terminate
this Easement, in whole or in part, Grantor and Grantee shall act jointly to recover
the full value of the interests in the Property subject to the taking or in lieu
purchase and all direct or incidental damages resulting therefrom. All expenses
reasonably incurred by Grantor and Grantee in connection with the taking or in
lieu purchase shall be paid out of the amount recovered. Grantor and Grantee
shall share the balance of the amount recovered as their interests appear.

83 ‘ Application of Proceeds. Grantee and Grantor agree to
apply the entire portion of the net proceeds they receive from or following the
extinguishment of the Easement or Condemnation to the conservation of other
real property having cultural, natural, scenic, agricultural or open-space value and
significance to the people of Fayette County, Kentucky.

8.4 Net Proceeds. Net proceeds shall include, without
limitation, insurance proceeds, condemnation proceeds or awards, proceeds from
a sale in lieu of condemnation, and proceeds from the sale or exchange by Grantor
of any portion of the Property after the extinguishment, but shall specifically
exclude the outstanding balance of any superior mortgage.

9. Amendment. If circumstances arise under which an amendment to or
modification of this Easement would be appropriate, Grantor and Grantee are free to
jointly amend this Easement in writing, with prior approval of the parties to the Consent
- Decree; provided that no amendment shall be allowed that will affect the qualification of
this Easement and any amendment shall be consistent with the purpose of this Easement
-and shall not affect its perpetual duration. Any such amendment shall be recorded in the
Office of the Clerk of Fayette County, Kentucky.

10. Assignment, This Easement is transferable, but Grantec may assign all or
any portion of its rights and obligations under this Easement only to an organization that
is a qualified organization at the time of transfer under Section 170(h) of the Internal
Revenue Code (or any successor provision then applicable), and authorized to acquire
and hold conservation casements under applicable laws of the Commonwealth of



Kentucky or the laws of the United States. As a condition of such transfer, Grantee shall
require that the conservation purpose that this grant is intended to advance continue to be
* carried out. Grantee agrees to give written notice to Grantor, and to the parties to the
Consent Decree, of an assignment at least thirty (30) days prior to the date of such
assignment. The failure of Grantee to give such notice shall not affect the validity of
such assignment nor shall it impair the validity of this Easement or limit its enforceability
in any way. ' '

11.  Subsequent Transfers. Grantor agrees to incorporate the terms of this
Easement by reference in any deed or other legal instrument by which they divest
themselves of any interest in all or a portion of the Property, including, without
limitation, a leasehold interest. Grantor further agrees to give written notice to Grantee,
and to the parties to the Consent Decree, of the transfer of any interest at least thirty (30}
days prior to the date of such transfer. The failure of Grantor to perform any act required
by this paragraph shall not impair the validity of this Easement or limit its enforceability
in any way. -

12. " Notices. Any notice, demand, request, consent, approval, or
communication that either party desires or is required to give to the other shall be
writing and either served personally or sent by first class mail, postage prepaid, addressed
as follows:

To Grantor:

” Mayor, Lexington-Fayette Urban County Government
200 East Main Street
Lexington, KY 40507

To Grantee:

President

Lexington-Fayette Urban County Government Greenspace Trust, Inc.
200 East Main Street, 6™ Floor

Lexington, KY 40507

" or to such other address as either party from time to time shall designate by written notice
to thie other. Mailed notices shall not be deemed given or served until three business days
after the date of mailing thereof or if delivery is by nationwide commercial courier,
service of notice shall be deemed given one business day after the date of delivery thereof
to said courier. Rejection or refusal to accept, or inability to deliver because of changed
addresses or because no notice of changed address was given, shall be deemed a receipt
of such notice.

13.  Recordation. Grantee shall record this instrument in timely fashion in the
Office of the Clerk of Fayette County, Kentucky, and may re-record it at any time as may
be required to preserve its rights in this Easement.
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14.  Existing Liens. Grantor warrants that to the best of its knowledge and
belief there are no liens or mortgages on the Property. Grantor shall immediately cause
to be satisfied or released any lien or claim of lien that may hereafter come to exist
against the Property which would have priority over any of the rights, title or interest
hereunder of Grantee, provided however, Grantor may contest in good faith the assertion
of any tax lien, mechanics’ lien or other lien on the Property through any administrative
or judicial remedies available to Grantor, but Grantor shall promptly satisfy any such lien
finally adjudged to be valid.

15.  Leases. Grantor warrants that there are currently no lease agreements
(whether written, oral, for a fixed term or month-to-month) in effect conveying any
interest in the Property for use or occupation by any person. :

16. ' Grantee’s Interest. Grantor acknowledges that upon execution and
recording of this Easement, Grantee shall be immediately vested with a real property
interest in the Property.

17.. General Provisions.

'17.1 Controlling Law. The interpretation and performance of this
Easement shall be governed by the laws of the Commonwealth of Kentucky.

'17.2  Liberal Construction. Any general rule of construction to the
contrary notwithstanding, this Easement shall be liberally construed in favor of
the grant to affect the purpose of this Easement. If any provision in this
instrument is found to be ambiguous, an interpretation consistent with the purpose
of this Easement that would render the provision valid shall be favored over any
interpretation that would render it invalid. The rule of construction resolving
ambiguities against the drafting party shall not be employed in the interpretation
of this Easement.

17.3 Severability. If any provision of this Easement, or the application
thereof to any person or circumstance, is found to be invalid, the remainder of the
provisions of this Fasement, or the application of such provision to persons or
circumstances other than those as to which it is found to be invalid, as the case
‘may be, shall not be affected thercby.

17.4 Entire Agreement. This instrument sects forth the entire
agreement of the parties with respect to the Easement and supersedes all prior
discussions, ncgotiations, understandings, or agreements relating to the Easement,
all of which are merged herein. No alteration or variation of this instrument shall
be valid or binding unless contained in an amendment that complies with Section
9.

17.5 No Forfeiture. Nothing contained herein will result in a forfelture
or reversion of Grantor’s title in any respect.
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17.6  Successors. The covenants, terms, conditions, and restrictions of
this Easement shall be binding upon, and inure to the benefit of, the parties hereto
and their respective personal representatives, heirs, successors, and assigns and
shall continue as a servitude running in perpetuity with the Property. The terms
“Grantor” and “Grantee,” wherever used herein, and any pronouns used in place
thereof, shall include, respectively, the above-named Grantors and their personal
representatives, heirs, successors, and assigns, and the above-named Grantee and
its successors and assigns.

. 177 Termination of Rights and Obligations. A party’s rights and
obligations under this Easement terminate upon transfer of the party’s interest in
the Easement or Property, except that liability for acts or omissions occurring
prior to transfer shall survive transfer.

17.8 Approval. Whenever in this Easement Grantee’s approval or
consent is required, said approval or consent shall not be unreasonably withheld,
delayed or denied.

17.9 Enforceability. The invalidity of any applicable statute or any
- part thercof shall not affect the validity and enforceability of this Easement
according to its terms, it being the intent of the parties to agree and to bind
themselves, their respective successors, heirs and assigns in perpetuity to each
term of this Fasement whether this Easement be enforceable by reason of any
statute, common law or private agreement either in existence now or at any time
subsequent hereto. This Easement may be re-recorded at any time by any person
if the effect of such re-recording is to make more certain the enforcement of this
Easement or any part thereof. The invalidity or unenforceability of any provision
of this Easement shall not affect the validity or enforceability of any other
provision of this Easement or any ancillary or supplementary agreement relating
to the subject matter hereof. :

17.10 Captions. The captions in this instrument have been inserted
solely for convenience of reference and are not a part of this instrument, and shall
have no effect upon construction ot interpretation.

: 17.11 Counterparts. The parties may execute this instrument in two or
“more counterparts, which shall, in the aggregate, be signed by both parties; each
counterpart shall be deemed an original instrument as against any party who has
signed it. In the event of any disparity between the counterparts produced, the
record counterpart shall be controlling.

TO HAVE AND TO HOLD unto Grantee, its successors, and assigns forever.

IN WITNESS WHEREOF Grantor and Grantee have set their hands on the day
and year first above written.

GRANTOR:
LEXINGTON-FAYETTE URBAN
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COUNTY GOVERNMEN
BY: :

Jim Newberry, Mayor
GRANTEE:
LEXINGTON FAYETTE URBAN
_ COUNTY GREENSPACE TRUST, INC.

BY:

Mariana H. Moore, President

'COMMONWEALTH OF KENTUCKY )

_ ) SS.
COUNTY OF ' )
Subscribed, sworn to, and acknowledged before me by Jim Newberry, Mayor, on
behalf of the Lexington-Fayette Urban County Government this _ day of
, 2008.

My commission expires:

.Notary Public, State at Large

Kentucky
COMMONWEALTH OF KENTUCKY )

) SS.
'COUNTY OF __ . )

Subscribed, sworn to, and acknowledged before me by Mariana H. Moore,
President, on behalf of the Lexington Fayette Urban County Greenspace Trust, Inc. a
Kentucky corporation, this ___ day of _ , 2008.

My commission expires:

" Notary Public, State at Large
. Kentucky
This instrument prepared by:

Lexington-Fayette Urban County
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Government

Department of Law

200 East Main Street, 11™ Floor
PO Box 34028

Lexington, Kentucky 40588-4028
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SCHEDULE OF EXHIBITS

A. Aerial photograph
B. Survey.
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Appendix J-2

SUPPLEMENTAL ENVIRONMENTAL PROJECT
LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

This Appendix contains a description of the proposed Supplemental Environmental Project (“SEP”)

" to be funded by the Lexington-Fayette Urban County Government (“LFUCG"”) as part of the

- Consent Decree resolving alleged violations of the Federal Water Pollution Control Act, also known
as the Clean Water Act, LFUCG will dedicate a minimum of $230,000 to this SEP.

Through this SEP, LFUCG will implement of one or more green infrastructure projects for
management.of wet weather flows in urban areas of Fayette County.

SEP PURPOSE

* The SEP will involve LFUCG implementation of one or more green infrastructure projects for
management of wet weather flows in urban areas of Fayette County. For purposes of this SEP,

green infrastructure is defined as an approach to managing stormwater that utilizes natural or
engineered systems that mimic natural landscapes to capture, cleanse and reduce stormwater runoff
through plant, soil and microbial processes. This SEP will provide for implementation of local (site
specific) scale green infrastructure projects to be identified atter entry of the Consent Decree. Local
‘scale green infrastructure projects may include systems of natural or vegetated practices like swales,
bioretention, green roofs, or rain gardens, or use of pervious paving materials. The pIOJects may
include new mfrastructure or replacement of existing infrastructure.

The SEP will serve multiple purposes:

» Reduce stormwater flow volumes by promoting evapotranspiration, soil storage, or
infiltration of stormwater runoff}

» Provide and promote green infrastructure concepts for use by the public by demonstrating the
environmental and cost effective benefits of green infrastructure;

» Enhance groundwater recharge.

SEP SCOPE

LFUCG will implement local (site specific) scale green infrastructure projects within urbanized
areas of Fayette County. Selected projects may be for either new areas of residential or commercial
development or in existing urbanized areas. To qualify under this SEP, green infrastructure projects
must promote the capture, infiltration, and/or evapotranspiration of stormwater or provide for the
recycling and reuse of stormwater through a system of natural or vegetated practices which may
include swales, bioretention, green roofs, rain gardens, or pervious paving materials. Selected
projects will be submitted to EPA for review and comment.

SEP Cosis

-



LFUCG shall spend at least $230,000 for the implementation of this SEP, Programmatic and
administrative costs incurred by LFUCG will not be counted against the $230,000 devoted to this
project.

SEP Schedule

The duration of this SEP will be five (5) years from the date of entry of the Consent Decree. A
Project tasks and associated deadlines include:

» Identification of green infrastructure (local scale) prQ]ects for implementation in urbanized
areas of Fayette County;
» Submittal of proposed green infrastructure proj ects to BPA for review and approval to ensure
that projects are consistent with green infrastructure concepts delineated in EPA guidance;
» Design and implementation of selected green infrastructure projects;
» Useof completed projects as examples for promoting the benefits of green infrastructure to

the public.
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Appendix K-1

COMMONWEALTH ENVIRONMENTAL PROJECT
LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

This Appendix contains a description of a proposed Commonwealth Environmental
Project (“State Project”) to be funded by the Lexington-Fayette Urban County
“Government (“LFUCG”) as part of the Consent Decree resolving alleged violations of the
Federal Water Pollution Control Act, also known as the Clean Water Act. LFUCG will
dedicate a minimum-of $1,300,000 to this State Project.

Through this State Project, LFUCG will design and construct a sanitary pumping station

and force main for the express purpose of eliminating the Blue Sky Wastewater

Treatment Plant (WWTP). Elimination of the Blue Sky WWTP would allow the

Kentucky Environmental and Public Protection Cabinet (EPPC) to eliminate a point

source discharge on an impaired unnamed tributary of Baughman Fork and ultimately
“terminate the KPDES discharge permit associated with this facility,

The Blue Sky WWTP is currently operated by LFUCG as Receiver pursuant to the terms
of a Franklin Circuit Court Order dated November 15, 2004, LFUCG was appointed and
approved as Receiver to “operate the current WWTP and system in its current condition”
after the owner and permittee filed for bankruptcy protection in the United States
Bankruptcy Court for the Eastern District of Kentucky in case No. 03-52759. Under the
November 15, 2004 Franklin Circuit Court Receivership Order, LFUCG is operating the
Blue Sky WWTP and collection system “as a representative of the Court.” LFUCG may,
in its sole and absolute discretion, terminate its appointment as Receivership under the
terms of the Order at any time upon sixty (60) days written notice filed with the Court.

- State Project Purpose

This State Project will involvc'design, right of way acquisition and construction of a
sanitary pump station and force main that will eliminate the point source discharge
associated with the existing Blue Sky WWTP KPDES permit. Construction of the
sanitary pump station and force main would facilitate the conveyance of sewage

. generated within the Blue Sky Rural Activity Center (RAC) to LFUCG owned collection
and conveyance facilities located within the Urban Service Area, with the wastewater
ultimately being treated at LFUCG’s West Hickman WWTP. The project is not intended
to preempt Iocal planning and zoning procediires or decision-making with respect to -
future development or provisions for providing urban services other than the elimination
of Blue Sky WWTP and acquisition of required components of the conveyance system
serving the Blue Sky WWTP.

The primary benefit of this project is the elimination of a point source discharge on an
impaired, unnamed tributary of Baughman Fork. This unnamed tributary is identified on |
the Clean Water Act Section 303(d) listing as impaired for nutrients, and the existing




WWTP had a history, prior to the Receivership, of frequent permit excedances of
ammonia-nitrogen limitations. In addition, the WWTP currently does not have a total
phosphorus discharge limit and phosphorons concentrations in effluent discharged from
the plant are substantially elevated. The project will have the following benefits:

+ Elimination of the “primary” source of impairment to the current receiving
stream;

e Accommodatlon of eventual ehmmatlon of the Boonesboro Manor Package
Treatrnent Plant,

* Elimination of the need for a “Receiver” to operate the Blue Sky WWTP;

¢ Improved treatment of the wastewater stream in LFUCG’s West Hickman

~ WWTP; and
¢ Improved control over industrial and other sources that currently discharge to the
- Blue Sky WWTP.
SEP Project Scope

LFUCG will select a qualified professional engineering firm to develop the construction
drawmgs specifications and blddmg documents for the construction of the sewage
pumping station and force main. Upon receipt of quallfied bids, LFUCG will award a
construction contract to complete the sewage pumping station and force main as shown
on the construction drawings. LFUCG will also proceed with right-of-way acquisitions.
The pump station and force station will be designed using sound engineering judgment.

'SEP Project Costs

LFUCG shall spend at least $1,300,000 for the implementation of this SEP. The monies
- designated for this project may include the costs of the design and construction of the -
sewage pumping station and force main, easement / right-of-way acquisitions, and
decommissioning and demolition of the existing Blue Sky WWTP. Programmatic and
administrative costs incurred by LFUCG w1ll not be counted against the $1,300,000
devoted to this project. .

SEP Project Schedule

The duration of this SEP will be four (4) years from the date of entry of the Consent
Decree.
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Appendix K-2

COMMONWEALTH ENVIRONMENTAL PROJECT
LEXINGTON-FAYETTE URBAN COUNTY GOVERNMENT

This Exhibit contains a description of a proposed Commonwealth Environmental Project

(“State Project™) to be funded by the Lexington-Fayette Urban County Government

(“LFUCG") as part of the Consent Decree resolving alleged violations of the Federal

Water Pollution Control Act, also known as the Clean Water Act. LFUCG will dedicate a
- minimurh of $200,000 to this State Project.

Through this State Project, LFUCG will complete an evaluation and analysis of flood- .
prone areas of the Urban Service Area and create a methodology for identification of
future capital projects to mitigate flooding impacts on property. The goal of such future
capital projects would be to significantly reduce flooding impacts on property in
prioritized residential and commercial areas within the current Urban Service Area.
LFUCG will also establish a component of its stormwater management fee that it
determines is appropriate to accommodate the funding of such flooding projects.
(Performance of future capital projects, apart from the initial stormwater management fee
funding commitment, is not a component of this State Project.)

State Project Purpose

This State Project will involve the development of a methodology that LFUCG can
utilize to evaluate flood prone areas and prioritize future capital projects that are intended
‘to reduce flooding impacts to property in residential and commercial areas. The
evaluation of flood prone -areas and the development of the methodology to prioritize
projects in areas prone to recurring flood events will serve multiple purposes:

» . Provide a mechanism for improved floodway management, reduction of property
damage, and improved public health and safety;

» Provide future opportunities for floodway restoration and enhancement; and

» Provide opportunities for reduced environmental impacts associated with flood

events.

In sum, development of a comprehensive methodology intended to prioritize the most
-frequent and severe flooding events/ areas will accommodate and maximize the benefit of
future capital expenditures in the area of flood confrol.

. SEP Project Scope

LFUCG will select a qualified professional engineering firm to conduct and complete the
evaluation. The sclected engineering firm will analyze existing and historical documents
and reports related to flooding and flooding impacts within the Urban Service Area.




In conducting the evaluation, the engineering firm will analyze and evaluate the existing
severity score index system to determine the viability of the index for future project
ratings.

Field level investigation will include the distribution of questionnaires to potentially
affected property owners, collecting and analyzing the completed questionnaires and
conducting follow up interviews with selected property owners. Additional field level
investigation will include baseline inspection and analysis of the capacity of stormwater
infrastructure and stream / floodway conditions within the targeted area. -

The purpose of the field level baseline inspection and analysis is to provide meaningful
data for the development of 1) a severity score index mechanism, 2) identification of
near-term flood relief action items, 3) capital project implementation recommendations
and 4) estimated capital project costs for recommended projects.

- LFUCG will provide opportunity for pubhc comment on a pubhshed evaluation report
that corntains:

1. Recommendations for simplifying, improving and/or modifying the existing

~ severity score index;

2. Findings associated with the baseline 1nspect1on and analysis of stormwater
infrastructure in selected areas of review;

3. The identification of near-term flood relief or elimination action items; and

4. Capital project implementation recommendations and thé estimated capxtal project
costs for each capxtal project recommendation.

Following public comment, LFUCG will consider the report and public comments and -
adopt a list of its proposed projects. (Nothing in this SEP shall preclude LFUCG from re-
evaluating and revising its proposed project llst in the fisture based upon new or revised
information.)

To complete the SEP, LFUCG shall accommodate the funding of its selected projects in
its stormwater management fee being established pursuant to the Consent Decree. Under
~ this SEP, LFUCG will establish an initial stormwater management fee component for

" flooding projects. The fee component shall be sufficient to generate a minimum of $30
million over a period of up to ten (10) years, and the stormwater fee ordinance shall
specify that sdid funds shall be expended for work on the projects on the proposed project
list.” _

SEP Project Costs

LFUCG shall spend at least $200,000 for the flooding investigation, analysis and report.
The monies designated for this project will cover the cost of the evaluation tasks and the
final report. Programmatic and administrative costs incurred by LFUCG will not be
counted against the $200,000 devoted to this project, including the programmatic costs of




determining and establishing the stormwater management fee component for funding
future flooding projects.

' SEP Project Schedule
. 'The duration of this SEP, including the opportunity for public comment on the report and

establishment of the stormwater management fee component for flooding prOJects, will
. be three (3) years from the date of entry of the Consent Decree.
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